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PREFACE. 


Kt 


J  UMEROUS  and  rapid  as  have  been  rhc. 
limprovemeiirs  made  in  the  branches  of 
tiatural  knowledge  chiefly  cultivated  iti 
T^rance  and  England  fincc  the  year  1784 
Ifthat  ill  which  the  firft  edition  of  thcfc 
"h-Icments  has  appeared),  there  that  hsvc; 
fallen  to  the  fhare  of  Mineralogy,  the  hranc^i 
with  us  leaft  attended  to,  have  equalled  and 
kept  pace  with  them.  In  the  preceding  de- 
cennial period,  from  177410  1784,  Mine- 
ralogy may  bcfaid  to  have  for  the  firft  time 
aliimicd  its  rank  ;iinong  the  fciences,  its 
fimplert  elements  having  been  for  the  moIV 
part  difcoveri,d,  and  cftiibiifhed  within  t!iac  ■ 
period,  its  leading  diiti[i£lions  afcertaiiied, 
r  and  the  great  art  of  refolving  the  mod 
litomplex  nito  the  fimpleft  fubftnnces  not 
gijrimgroved,  bnt  in  a  manner  createii. 
iding  period,  from  1754  to  the 
mi  knowledge  rcfpcaing.each 
^  a  J  of 
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of  tbefe  objefls  has  been  ftill  farther  ex- 
tended ;  precife  lines  of  difcrimiiiation  have 
been  traced  even  in  the  minuter  fub-divi- 
fions  of  the  fcieiice ;  the  grofs  indications 
of  the  un^fiifttd  fenfes,  freed  from  their  at- 
tendant fallacies,  have  been  prelTed  into  its 
fervice;  the  mote  refined  chemical  tefts  flili 
farther  pcrfeited  have  been  rendered  more 
conclufive ;  many  new  fpecies  brottght  to 
light ;  the  catalogue  of  the  elementary  fub- 
ftances  nearly  completed  ;  and  the  great 
art  of  analyfis,  extended  far  beyond  its  for- 
mer limifc,  now  nearly  reaches  the  precifiou 
of  nn  algebraic  formula. 

Ihivins^  thus  fiimmarity  marked  the  pro- 
grefs  of  the  art,  i  ihould  conlider  it  as  ati 
ad  of  iiijuflice  lo  fupprefs  the  illufirious 
names  to  whom  we  are  indebted  fur  thefe 
^cfjsiirementSi  if  in  the  former  period  a 
Sjtiiccle  and  a  Bergman  challenged  our  gra- 
titude and  admiration,  in  the  prefent,  tnefe 
Ibntimcnts  are  juH-ly  due  to  a  Klaproth  and 
a  Werner;  to  the  former  we  owe  tiie  moft 
accurate,  Uibtle,  and  refined  analyfes  ;  to 
the  latter,  the  feleflion,  depuration,  and 
judicioua  apphcation  of  liie  external  ch.irac- 
teri  of  fodlls  ;  the  former  detcfts  tiic  inter- 
nal jirinciplea,  the  lailtr  depicts  the  luh- 
Ibncea  to  wliicb  tlicie  principles  belong; 
if  the  refrarchcs  of  the  lormtr  iiave  in  ma- 
ny cafi-s  ltd  him  to  the  ditcovery  of  new 
iind  unluliudtil  clem. lit:,  tb^|||^|lK  Iancr» 

by 
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T  a  bappy  comparifon  of  the  habitudes  of 
sljacent  foHils,  have  led  him  to  the  true ' 
fignation  of  their  origin  ;  by  the  jdnt . 
I^rts  of  both,  as  far  as  thefe  jnveP.iga-.iins 
iave  hitherto  reached,  not  only  liie  nature 
iid  properties  of  mineral;^  liagly  tafc^^n,  but 
l^fo  their  relations,  connexions,  nnd  I'.epen- 
lencles  on  each  other,  have  received  the  ful- 
ieft  and  mofl  fatisfaftory  illuttration. 

If  from  the  profpefl:  ot  ihefs  improve- 
jnents  we  now  turn  our  attention  to  the  caufes 
pf  this  unexampled  progrcls,  we  may  eaiily 
Bed uce  them  from  tlic  evident  change-,  I  m.iy 
plmoft  fay  revolution,  that  has  taken  place 
the  public  mind  within  thet'e  laft  ten 
Jrears.  Nations  in  the  full  enjoyment  of  the 
noft  confiderable  natural  advant;iges,  extent 
)i  territory,  fertility  of  foil,  benigniry  of  cli- 
iiate,  have  beheld  withui  that  Ihort  period, 
ipith  mixed  fcntiments  of  altonifliment,  en- 
fry,  and  regret,  that  fuperiority  of  opulence, 
■efources,  and  povver,  conferred  by  an  un- 
«mitted  and  fuccefsful  application  of  the 
piathemaiical  and  phylical  (ciences  on  king- 
doms to  whom  nature  had  in  every  refpe£t 
leen  much  lels  hberrd ;  they  obfcrved  the 
onnexion  of  Mineralogy  in  particuhr,  not 
^nly  with  fubterraneous  lubftances  to  wliich 
~t  was  long  erroiKoufly  foppoled  exclufively 
iifined  i  but  with  all  the  inorganic  matter 
'wms  the  earth's  furface,  and,  conle- 
.  with  Agriculture,  Medicine,  and 
3  4  thb 
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the  raw  materials,  or  neceffary  inftruments 
of  all  manufaftures  that  fupply  either  the 
iiecelTaries,  comforts,  or  luxuries  of  human 
life  ;  in  confequence  of  thefe  obfervations, 
all  the  European  nations  zealoufly  concurred 
in  paying  a  fuller  attention  to  its  cultiva- 
tion *  ;  many  have  been  immediately  re- 
warded by  the  difcovery  of  fubftances  withJa 
their  own  territories,  before  imported  with 
great  difficulty  and  expcnce  from  other 
countries +,  mineralogical  voyages  were  eve- 
ry where  undertaken,  mineralogical  collec- 
tions, if  not  firft  formed,  became  more  nu- 
merous, and  far  more  fcientifically  arranged; 
trcatifes  on  this  objeft  have  appeared  in  al' 
languages  ;  Germany,  in  every  inftance^* 
outpaflld  ever)  its  former  exertions,  and  flill 
continues  to  uphofd  its  antient  luperiorrty  ; 
there  a  mineralogical  focictv  iias  been  for- 
med, wiiolc  blanches  extend  to  al!  parts  of 
the  globe,  and  of  whole  tranfai5lions  ibmc 
volumes  have  already  appeared ;  fimilar, 
though  lefsextenfive,  alTociations  have  taken 
place  in  other  countries;  eminence  in  this 
fciencc  has  at  once  been  rewarded  and  mul- 
tiplied by  public  cdeem,  civil  honours,  and 
emolumenia;  and  thus  every  motive  to  hu- 
man iudullry  happily  applied. 

It  will,  1  lupjoie,  be  readily  granted,  that 
the  multifarious  liock  of  information,  thus 

•  Pn^tll2a^exceple(^. 

t  Al  coult,  coal,  fuUci'i  earth,  tarrni,  &-cjJ 
proJ 
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promtfcuoufly  accumulated  In  ftveral  king- 
doms, conveyed  in  various  languages,  and 
pot  always  prefenred  in  the  moft  intelligible 
manner,  coi:Id  not  ealily  be  collected,  digef- 
tcd,  and  arranged,  or  in  many  caies  readily 
underflood;  inch,  indeed,  were  the  dil^- 
Culties  attendant  on  fuch  an  undertnking, 
that,  were  I  not  encouraged  by  an  event  as 
favourable  as  uncxpetSed,  I  fhould  defpairof 
attempting  it  witli  any,  profpefl  of  fuccefs; 
the  event  I  allude  to  is  the  acquifitiou  of  the' 
Lejkfan  colleflion  of  foffils,  the  moft  per- 
fect monument  of  minernlogical  ability  now 
extant;  that  the  poll'tflion  of  this  cabinet 
(houldefcapetlie  vigilance  of  tliemofl:  learo- 
cd  nations  and  fall  to  the  lot  'of  Ireland, 
hitherto  lb  inattentive  to  matters  of  this 
nature,  was  little  to  be  expeftcd  ;  through 
the  a<ftivc  zeal,  however,  of  two  of  its  molt 
enlightened  pjtn'ots  *,  and  the  influence  Ic- 
cured  to  them  by  former  fervices  of  the  moft 
eflential  nature,  the  fums  requilitc  for  its 
|iurchjfe,  and  tor  building  a  repoHtory  to 
eceive  ir,  were  oljtaiiied  ;  hitherto  its  trea- 
lurcs  have  been  unveiled  only  to  my  eyes; 
he  time,  however,  approaches  in  which  it 
Iwill  be  laid  open  to  the  inlpedlion  of  the 
Icurious,  and  :!\euc=  we  may  date  the  diftu- 
1  of  exaiS  miiicralogical  knowledge,  not 
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couutrTes.    I  fay  exa&,  for  among  {everall 
intelligent  foieigners  who  have  lately  paffed 
into  this  kingdoin,  to  wltoni  I  exl ' 
few  rjccimciis  of  various  foflils,  I  met  none, 
except  tliofe  of  ilie  Weniedan  Ichool,  who 
could  truly  iliftinginOi  them. 

From  the  iiifpc6iiori  of  this  cabinet,  the  j 
vfe  I  was  pcrmicted  to  make  of  its  fpecimens,  jj 
and  the  wcll-digefted  catalogue  annexed  to  1 
it,  1   derived  numerous  advantages,  being  J 
enabled  to  reftit'y  fjlfc  dercriptions,  deter- 
mine the  ambiguous,  enlarge  the  defe^ve,  J 
dilcriminjte  or  apfropriate,  as  the  cale  might  i 
be,  fubrtaiicea  to  which  tidier  the  fame  or 
diHcrcnt  denominations  had  commonly  here- 
tofore been  erroiieou fly  applied,  and  even  to 
add  new  dcfcriplions,  fugiieft  new  diftinc- 
tions,  :uid   fupply   additional   charadlets  or 
tcHs  of  fubltauccs  nearly  bordering  on  eacU  , 
other:  for  this  purpcfc  i  icruputoufly  exa- 
mined the  fpecific  gravities  of  raoic  of  tlic  ] 
fubftances  raeiitioncd  in  the  following  work, 
as  well  as  their  tufibilify  ifi  various  degrees  i 
ot  heat  by  the  Iiclp  of  Mr.  VVcdgewood'a  j 
pyrometeri  and,  toextracl  from  rhcli;  all  the  / 
light  titey  were  capable  oi  alTording,  1  made  ] 
many  new  cxprrimcots  on  the  fulibitity  of  I 
various  combinations  of  chc  Hniplc  earths, 
to  the  Advantage  as  1  expc£t  of  the  arts  ot'l 
pottery  and  vitntiiraiion. 

The  reader  will  probably  be  dcfirous  toj 
know  ou  what  grounds  the  authority  of  tlia] 
Le(kcau<l 
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TjCfkean  cabinet  r«fts,  on  which  I  Co  much 
rely  ;  thefe  I  the  more  rcidily  undertake  to 
explain,  as  they  lead  me  to  a  fiii-nmary 
delcription  of  the  various  parts  of  which  it 
confifts,  and  the  marks  hy  wliich  tliey  are 
diftinguiflicd  in  the  quotations  in  which  I 
refer  to  them. 

Previous  to  the  year  1780,  Mineralogy, 
though  tolerably  undcrflood  by  many  as  an 
art,  could  fcarcc  be  deemed  a  Icicncc,  beiug, 
tor  want  of  precife  definitions  of  its  ot^jefts, 
incapable  of  communication  :  the  /umc  iub- 
ftance,  from  fome  Ihght  variation  ot  appear- 
ance, was  often  denoted  by  ditilTcnt  names, 
and  different  lublhnces  by  tlic  fame  name ; 
its  clelciipuve  language,  was,  for  the  moft 
part,  arbitrary,  vague,  and  anibignons,  each 
autlior  ufing  iliat  which  leeinc;!  to  liim  beft: 
to  anfwer  his  purpofe  ;  to  obviate  the  con- 
fufion  thence  enfuing,  chemical  tcHs  were 
applied  ;  but  even  thefe  were  found  in  many 
catfs  infufficicnt,  uulcfs  the  fubrtances  cx- 
pol'cd  to  thetn  were  thoroughly  analyzed  ; 
a  work  of  great  difficulty,  involving  an  in- 
tolerable length  of  time,  and,  when  execu- 
ted, demonftrarive  onI>  of  the  individual 
fubftance  to  wliich  it  was  applied.  When 
any  new  fpccimen  occurred,  it  might  ftill 
iftioncd  ivhethcr  it  was  or  was  not  of 
lure  .IS  tli.it  already  analyzed; 
tlu-u  have  been  had  to  defctip- 
\c  latoc  inconvcnienceii  re- 
curred. 
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curreJ.  After  many  incffcaua]  attempts  ttj 
obviate  thefe  difficulties,  by  Linoieusi 
Pcithiier,  and  others,  defcriptlve  l<iuguage 
was  at  lall  reduced  to  as  much  prectllon  as 
it  was  capable  of  receiving  by  Mr.  Wer- 
ner in  1774,  and  by  the  union  of  extcrriaF 
charaflers  thus  defcribed^  with  the  relults  of 
chemical  aiialyfes,  ihe  dtnoi'tinathns  of  moft 
of  the  earths  and  ftony  fubft-inces  then 
known,  were  6nallv  icttled  by  tlie  fame  il- 
luHrtous  author  in  his  Notes  on  Cronfledty 
publiflied  ill  17S0. 

AH  i!ie  miiKralogical  coUcflions,  thcrcr 
fore,  formrd  before  that  year,  or  even  (iiicc^ 
if  arranged  on  other  principles,  are  neccfla- 
tily  in  many  itlpcfls  deieiSive  and  erro- 
neous. 

Of  the  many  excelletit  difctples  formed 
l)v  Mr.  Werner,  L,c(ke,  the  fiamer  of  the 
preleiit  coUcflion,  was  one  of  the  earlteft 
and  moft  eminent ;  upon  Werner's  princi- 
ple?, and  w  iih  his  aiJiftance,  it  was  arr.mgi 
between   the  years  178231111  1787.     Upoml 
the  dcceafc  of  Mr.    LtlXe,  it   was  revifed/J 
correflcd,  and  ciiliitgcd,  by  Mr.  Karften,  alfo-T 
adilciplc  ot  Mr. Werncr*s,and,  next  tohim^J 
perhaps  the  moft  acu:e  3i>d  judicious  mine- 
ralogift  now  cxifting  ;  to  him  we  owe  the 
catalogue  that  .iccompaniia  the  cabinet,  and 
which,  hkc  this,   i>  divided  into  five  pnrts; 
the  6r(i.  tlirn<ned  to  convey  thc^BBkdge 
of  the  dtlcnplivc  lan^u.igc,  Oy  c 
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the  fcnfes  the  charaflers  defcribed,  is  called 
the  cbarnilerijlic  p:iTf,  and  is  marked  K;  ic 
ponfiftsof  580  rp'clmeiis.  The  iecoiid  jinrt 
contains  x\\^  Me'riatk  or  oryciognoflic  co!- 
ieftion,  as  itiscalk-d,  and  thence  marked  O; 
in  this,  the  Timpler  fofilld  Jie  difiinguiHied 
under  their  Genera  and  Species,  according 
to  the  method  then  followed  by  Mr.  Wer- 
ner; it  cxliihits  J268  fpccimcns.  Tiieihird 
part  is  called  geo^nojUc  or  geological,  and 
thence  is  marked  G,  prellintiug  tlie  fub- 
ftances  found  in  prim-eval,  ftratificd,  alu- 
vial,  and  volcanic  mountains,  and  contain- 
ing perhaps  the  completeft  colledion  of  pe- 
trifadions  qow  extant;  it  confifts  of  i  loo 
fpecimens.  The  fourtli  is  de.Oined  to  pre- 
fent  fpecimens  of  [he  fodils  found  in  diffe- 
rent parts  of  the  globe,  proceeding,  in  an 
prderly  feries,  from  America  to  AHj,  Eu- 
rope, and  Airica,  and  hence  marked  S;  this, 
though  it  prerents  1905  fpecimens,  is  nccef- 
farily  the  moll:  dettChve,  being  in  reality 
the  bare  outline  of  an  immenle  plan,  which 
can  be  completed  only  by  naiional  opu- 
lence, when  all  parts  ot  the  globe  have 
beeu  thoroughly  explored,  and  Mineralogy 
extended  to  the  utmofl:  hmlts  of  ideal  per- - 
feftion ;  yet,  imperfcdt  as  it  is,  it  may  be, 
Lto  perfons  who  have  already  made  fome 
fs  in  mnierjlogical  knowledge,-  by 
ft  inllru^livc,  as  it  difcovers  an 
•ty  of  lubltances  of  the  fame 
dcnoT 
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denominatton,  (o  muhlfariouny  difgulft 
that  it  required  all  the  fagacity  of  a  Kar 
lien  to  eUicidate  and  diftinguifli  tliem  :  this 
pare  is  piirticiilarly  lich  hi  German  foflils, 
more  especially  the  S.ixon,  wiih  the  re- 
ferences to  the  accounts,  of  Chaipenti.r,  and 
Leike's  mlneralo^ical  travels,  in  which  they 
are  more  minutely  defcribed  ;  here  allu  we 
meet  thoic  fa/plcious  fofliU  found  In  tlie  dio- 
cele  of  Fulda,  and  on  the  borders  of  the 
Rhine,  which  many  liave  fuppofed  to  be 
volcanic,  with  rcl'ereiices  to  Voighr,  who 
has  defcribed  them  under  names  alluding  to 
this  origni.  The  fifth  is  called  the  (vcono- 
xiical  coUeflion,  being  formed  of  4^4  fjjeti- 
mens  of  the  foffiU  uled  in  various  ;irt5  and 
manufadlurcs,  as  artchiteflure,  fculpfure, 
agrlcultuie,  jewellery,  colouring,  dying, 
cloathing,  pottery,  glazing,  enamelling, 
polifliiiig  of  metals,  turnace  building,  me- 
dicine, niLtallurgy,  &c. 

Tlte  whole  cabinet  contains  7331  fpeci- 
nieas,  and  as  (except  that  of  the  niineralo- 
gical  ictiool  at  Fribourg,  and  that  of  Mr. 
Pabft-Von  Ohain)  it  is  the  only  one  that 
contains  (pecimens  of  ahiioit  every  known 
fpecies,  arranged  on  fixed  principles,  and, 
at  Itaft  for  the  moil  part  truly  dcnomina- 
led,  its  x'slue  may  ihenec 
That  of  Mr.  Pabit  contains  t 
ctipcns. 


I 


(  =<»  ) 


Complete  as  tliis  coUcdlton  may  appear, 
\  compan" 


I'lfon  with  all  others  hitherto  for- 


med, it  neceflarily  partakes  of  the   imper. 
ie£t  ftatc  of  the  fcience  itfelf;  and  heiiij; 


work  of   an   individu 


far 


I 


removed 

from  opuletice,  and  fome  years  dead,  it  is 
defective  with  refpedl  to  fome  lubftances 
lately  difcovcrcd,  and  alio  in  Englifii,  alpine, 
and  volcanic  fpecimens;  of  thtfe  Lift,  how- 
ever, at  lead  of  thole  of  Vefuvius,  the 
Royal  Irilb  Academy  pofTefTes  a  very  ample 
and  wcll-digefted  feries  through  the  bounty 
of  the  Reverend  Mr.  Gravdon,  not  bought 
up  from  ignorant  or  fwindUng  dealers  at 
Naples,  but  painfully  coliedled  by  himfelf 
on  that  mountain,  and  the  neighbouring 
territory ;  his  uncommon  Higacity  in  tracing 
appearances'  to  their  true  caufes,  and  the 
knowledge  he  acquired  through  a  careful 
attention  to  local  circumllances,  have  ena- 
bled hirr.  to  deiluce  the  intricate  filiation 
and  coui.^.^ioij  of  thete  produilions  with 
all  the  fatisfadlion  and  certainty  that  the 
nature  of  tlie  lubjeft  can  admit. 

The  ^jrelent  tditio  i  of  thefe  Elements  of 
Mineralogy  bt-ing  grouuded  on  a  fouudatiou 
fo  vciy  difFereut  from  the  toimtr,  neccf- 
fardy  alTumes  a  very  different   form,  being 

£h  more  cot'i 'US,  and,  a^  1  hope,  infi- 

ore  pjrieia.     The  external  charac- 

Uizatioij  excepted)   are  etiume- 

gfaibcd  with  very  httls  varu- 


(  «"'   ) 

tion  from  Mr.  Werner's  U3.d:  on  that  fub*] 
jeft ;    fome    new   Genera,  and   many   newJ 
Species,    are    introduced,    the    analyfis    by 
diffeient  peifons   aiinesed.      Not  flavifhlyl 
addifltd    to  any   (yftcm,  I  liave  taken  thim 
liberty,  when    I   thought   it   neccflary, 
framing  new  diftinftioiis,  and  even  of  io-i 
iroducing  a  new   clafs  ;.  I   have  alfo  added] 
the  defcriptioti  of  iome  Irllh  foffils,  which^ 
appeared  not  to  have  been  known  in  other  1 
countries.      Volcanic  proJudlions,   that  ia  J 
the  former  edition  were  but  (lightly  merv-'l 
tioned,  will  here  be  found  minutely  confi-  f 
dered,  and   the  origin   of  bafalt  fully   dit  1 
cufled.     I  have  alio  treated   of  the   analyfis 
of  Earths   and  Sioiies  much  more  at  Jargp 
than  before,  and  impartially  examined  thofc  j 
already  made;  in   a  woid,  1   hope  1  have  J 
faithfully  reprefeuted  in   this  volume  the  ] 
prefeni  flate  of  the  fcience,  as  far  as  Earths  , 
and  Stones  are  concerned.    Thefecond  part,  ] 
whicli  treats   of  faline,    inflammable,  and 
metallic  fubftances,  is  in  fome  forwardnefs, 
and  will,  I  expert,  be  ready  for  publicatioa 
in  3  twelvemonth. 


Duli'in,  Jan.  i,  1"^^$' 
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"F  Earths  and  Stones 

_ 

1 

i      Of  Simple  Earths,  their  Number  : 

and  Chi 

H 

^L  rafler                 — 

■ 

^^Df  Cafcareous  Earth             — 



■ 

^Karytic,  or  Pomlerous  Earth 



H 

Magncfu,  or  Muriatic  b.arih 

. 

■ 

Earth  of  Alum,  or  Argill 



H 

Siliceous  banh             — 



■ 

Of  the  characterizing  Power   of 

[he  fore-                     ^^| 

going  Earths         — 

— 

■ 

Scottiih,  «r  Stronthian  Earth 

. 

H 

Jargonic  Larth,  or  Jargonia 

— 

■ 

Sidneia,  or  Sidney  Earth 

— 

H 

Adamanrine  Karth             — 

— 

H 

Calces  of  Iron                 — 



H 

Of  the  l'"orm;ition  of  Stony  Subftanccs 

■ 

Of  the  diftiiiCtuc  t.haraCttrs.  and 

f^  ilema.                     ^H 

^^L  tic  Arrangcmcnr  ot  E-rtns  and  Stones 

■ 

^^n  the  internal  Properties  ot  Mine 

rals                              ^^ 

■ 

^^■g^£g_of  the  Cl.fTiRcanon  ot  E: 

unhs  and                    ^^| 

^^^r^^ 

— 

^H 

^^M                    on    tiie    fuftbic    and 

ii>fo(ible                   ^H 

^^J^^                  Simi>lc  tarths 



^H 

^^^^L 

^ 

^M 

1 

■                     ^^ifj 

1 

^B 

1 

m                                                                                 Fa? 

■^                Tables  of  the  Fufibility  of   the   Simple 

^L                    Earths  mixed  in  various  Proportions,  in 

^K                   Heats  not  exceeding  166°  of  Wedgcwood 

55 

^^H                                         CaUartous  Genus. 

^^P                Native  Lime            —                 ,  — 

7+ 

^r                 Carbonate  de  Chaux                 — 

75 

^L                 Agaric  Mineral              —                  — 

7d 

^^                Chalk                 —                          — 

77 

^^H                Ganil             —                 —                 — 

78 

^H                Teftaccous  Tufa                 —                  — 

79 

^H              Limeftone,  Compaft                — 

80 

^H                                     Splintery  frafture             — 

Sz 

^^1                                     Conchoidal  fracture          — 

!b. 

^H                                  Earthy  fraifture            — 

lb. 

^H                                     Slaty  fradure                 —        \ 

53 

^^^                                     Foliated  and  granular         — 

8+ 

^^B                                     Sparry         —                     — 

86 

^^1                                     Arragon  Spar                 — 

87 

^^1                                     Striated,  or  Bbrous             — 

8S 

^H               Swineftonc                --                 — 

89 

^^a                 Oviform             —                          — 

?,' 

^^ft.. .              Baryto-Calcite             —                   — 

ib. 

^H                 Muri-Calcitc                 —                 — 

92 

^H                Argillo-Calcite             —                 — 

SJ 

^H                Marl,  Semi-indurated                 — 

9+ 

^^H                           Indurated             —                     — 

95 

^^1                           Siliciferous                     — 

97 

^H               Marlltes                 —                       — 

98 

^^1                           Argilliferous            —              — 

99 

^H                           j..SlIictferous             —                — 

loi 

^^H                             ilituminous                   — 

1^ 

^V,               Pytitaccous  I.imefione                 — g 

^H  ^               Argentine                                           "J^^M 

^^1 

^H                Sidero-Calcite            —                ^^^H 

^^1 

^H                Ferii-Cslcite                         ^-^^^H 

1 

^^^^M 

^^ 

^^r        (     ) 

1 

Fag'       V 

Dolomite                —                    — 

lit        ^H 

Elallic  Marble                      — 

113      ^M 

Obfenrations             —                 — 

114       ■ 

Gypfam            —            — 

-      ii3          ■ 

Farinaceous                   — 

120        ^1 

Compaa          —               — 

121               ^1 

Fibrous,  or  ftristcd            — 

^H 

Foliated                — 

^ 

Specular                 —                ,- 

-     123      H 

Fluor           _              —               _ 

^H 

Sandy                 —                 — 

126     ^M 

Compaa                 —                 - 

"7      ^M 

Foliated,  or  Sparry              — 

H 

Phofphoritc                 —                 — 

I2!i            ^1 

Tongftcn         —                 — 

—     '3'       H 

Grey        —                    — 

^H 

Brown            —                 — 

^1 

'                                Barytic  Genus. 

■ 

Barolite,  or  aerated  Barytej             — 

134      ^1 

Barofclcniic                     ■-                — 

-              ■ 

Earthy                

138-     ■ 

Compaft                    

H 

Foliated              

140      ^H 

Striated,  or  fibrous          — 

141      ^H 

Acicular               

142      ^H 

.  Livcr-ftone        — 

-      '13       ■ 

,  Muriatic  Genus. 

H 

Kiffckill                 — 

144    ^1 

^1 

ilci-muriic                     

146    ■ 

'lo-murite             —                    — 

H 

^m                                          % 

Chloiitr        ^M 

(  ^^  ) 


Indurated 
Slaty 


r-.-.-ir/is.  Common 
Intluraccd 
Foliated 


l-^r.iform 


>,:;:-■;  iiform 

■  :or'.ACcous 

l-a;:v 


J-  :':Z::e:::s  GcHss. 
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Page 
147 
148 
ib. 
"49 

I  JO 

'5' 

ib. 

'Si 

■54 
■55 

■56 
■59 
i6i 

ib. 
163 
164 
.65 
166 
.67 

ib. 
168 

ib. 
171 
■72 


"74 
'75 
176 
178 
I  So 
'8 1 
18: 
iSa 
1S3 
l'ullcr*j 
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Fuller'.  Etith  '84 

Lithomargi  — —  '?' 

Friable  '■>• 

Indurated  >S8 

Bole                '9° 

Arpllaceoui  Matl  —  '9' 

Cbalk,  Red  '93 

Yellow  '94 

BUck  195 

Green  Earth  "9° 

Umber           '97 

Difference  of  the  foregoing  Earths  ib. 

Tripoli  ^°^ 

Obfervations  —  =^°4 

PhoTpliolitc  2°7 

Ijjndolite  =°» 

Sappare               —  —209 

Mica  21° 

Micarelle                        ^ta 

Hornblende  213 

Bafaltine  ='9 

Labradore  Hornblende  —  ^^i 

Schiller  Spar  <>>■ 

ShiHofe  Hornblende  ^2^ 

Wacken  2^3 

Mullen                           225 


Trap                        227 

Bafalt                           23' 

Calp  —             »33 

ArpUite                        ^3* 

Novaailite                    23^ 


l>3 


^^^^^^^^^^^^^^^^H^^^HH  ^_^^^^| 

^^r                  ) 

■ 
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^H                                        Siliceous  Genus. 

■ 

^*          Mountain  Crj'flal  and  Quartz 

Ml     ■ 

Amcthyft            —                     — 

M^     ■ 

Emerald                         

'47      ■ 

B              Deri  11 

MS    ^ 

^B        Prafium                         

»45 

^H        Oriental  Ruby                      • 

'SO 

^H                      Topaz                         — 

'ji     ^ 

^^H                      Sapphire                     — 

'51     ^1 

^^^Snincll  and  Ualafs  Rubies              — 

^J3     ^1 

^^^^^^Epdent:!!  or  Brafilian  Ruby 

2j4    ■ 

^^^^^B            Topaz                 ~ ■ 

ib.    ■ 

^^^^^^H           or  Brafilian  Sapphire          — 

Hi    ■ 

^^^^■cintb                        

'57    H 

^^^^^^^^Roet                       — 

l!l 

^^K                  Oriental                     • 

^H^                 Common                  

>59    M 

^H                    ':  inurphous                   — 

261  H 

^1                                                

ib.    H 

^^^^^^^^ - 

j6i    ^ 

^^^^^^k» 

263 

^^^^^^^^Hl 

264 

^^^^^^^K#                    -■ 

"^5     ^ 

^^^^^^^■a^Oie 

'7'    fl 

^^^^^^^^•^■^■e 

'73    ■ 

274  ^H 

^^^    Arr                        -^us  Zcolirc             — 

2;6    ■ 

■      N^''                                ^ 

278    ■ 

^M       Oil    _  - Lji  Sioiic  of  St.  Andreafbcrg          ^| 

PorcaJM^Ik                 — 

sSz     ^ 

POTier's^^^^^B                 

28j      H 

^^        Inditiarcd^^^^^^         — 

2S4  ^H 

^L       Shidofc  Cls^^^^^Gunet  of  Vcfuvius 

'X5    ■ 

^1                ^^^L    — 

2S6   ^H 

^H              Bitumind^^^V    •»*- 

2£S    ^1 

^^B                                ^^^K    '^ 

289  ^H 

■^■^■itf^ 

^cvsCv^H 
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CommoD  —                    298 
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Cat's  Ejre  ■    ■  ■■                       301 

Flint                   — —  —          ib.' 
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Bafanite  -^^                          307 

Horoflate  ■■                                    ib. 

Jafper  — —                             3O9 
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Sinople                — •  -^            313 

Porcellanite  ■'     '    '                         iU 
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Woodftone  315 
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iade,    Hornblende,    Garnet,  Ser- 
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ERRATA. 

*«*  The  Reader*!  Indulgence  ii  requefted  for  the  fbllowing 
Errata,  occaiioned  by  the  Author's  AbiSoice  frcmi  London. 

ftgB  L-ne 

30  18  for  VetiHtU  r.  Dtmdritie. 

90  3/iMitr/oM|ytrreiiiaiiiihocr.renttiairBdliot 

91  4  Cor  Efltjemftdn  u  Erkfaifteitu 

93  9  y^  Traofparency  3^.  r.  TranfpirBney  3.4. 

H,  10  /«Ar  M/  the  tPMMPM  i^/<r  ftrnghC 

96  30  fir  WettMing  r.  Withering. 

99  1 1  /W-  which  r.  this. 

ik  II /irLQdir.lM&'. 

A.  %%fir  Hiimoatii  r.  BthmuU. 

103  13  /sr  l|t  r.  1.1. 

104  1  y«r  but  contains  r.  Init  oftm  containi^ 

105  I  fir  i|0  1,5  r.  1.0  1.5.  • 

io§  Iiy*r3,a  r.  3.1.  •  ' 

i^>  l3/«ri,i,or.  2.I.O. 

110  I  f  ybr  Moulders  r.  Moulder. 

ih.  Ji  fir  Effervefces  r.  Efifervefct. 
iia      9  ybr  each  f.ao.  ^ 

117  s6  taiemtt  or, 

122    at/r.  ybr  and  broad  foliated  r.  and  the  broad  foliated. 

118  13  /brand  r.or, 

ih.  ly  for  Phofpholite  r.  Phofphorite. 

/A.  tilt,  for  phl()lite  r.  phorite. 

15a       a  fir  dentricical  r.  deudriticaL  *''• 

154  21  fir  cuniform  r.  cuneiform. 

161  /«/}  hytoite,  /or  1,1  r.  i.i. 

/^.  «Ar.  fir  If2|0  r.  I.2.O. 

z68       5 /«'?»»  ''•  3-4« 

/^.  ih.  fw  1,2  r.  1.2. 

/^.  1^.  fir  Xy^yl  r.  2.3. T. 

ii.  %  infiead  of  the  cwmna  after  (vLXfMGtlfut  M  femietloiu 

ib.  Imji  hut  oiUt  fir  3,4  r.  3 '4. 

171  18 /•»- 3,4  r.  3  4. 

172  1  fir  But  i<  r  But  it  i<, 

li.  ^Jrtm  hottuntf  after  cffervefce  add  a  comma. 
^84       9  f'^"'^  hotfom,  fcr  m.\dc  vifible  r.  made  m  )ie  vifikle. 

190  20  fir  denlritical  r.  dendritical. 

103  —  ^/f  Siruvi.iii  E.iith  enthe/y,  it  having  been  added hy  wUfiakt \  it  U 

only  a  variety  o/"Clay  Sl.tte. 

S04  10  after  earth,  alU  ic  is  pi  linly  o.ily  a  variety  of  flite  clay. 
208       6  Jor  Areighc  r.  £lra:ghc. 

ih,  22  fir  15  r.  2,5. 

299  21   hefire  \n^  add^t. 

a  10  18  after  ly  add  a  commay  and  takeout  the  one  after  cryftalliccd. 

ih,  so  ycr  3,i,i  f.  ^4.2. 

Ill  18  fir  hail  poi  cclain  r,  hp.<l  a  poi  celain. 
XI9       7  /row  hitfrn,  in/!e,id  cfa  amm.i  after  I.'jnin*  put  a  fcmin/ott, 
aao      9  fir  Vcrkcn  r.  Vcleiii. 


1  ^Ja 


irleiSt. 


IV.     lO  /if  ftuilletto  r.  (c 

»»7    13  /or  iliroujha  r,  thrnighil  I. 

■JO       6  /b'  ;uhI  r.or. 

>]1      19  '•^'■■•'llfchiammaafitr'Kfmaff 

3/-«.iw(M,,/.rri 


:i5 

'A' 


RaToir  r.  Pierre  de  Rifuif, 


r6/«': 


'.for 


t46  ^  Oiida  comma  afiir  to. 

•47  li/"3,4."-3-4»- 

S48  J  /'«.  fe/rw,  /=r  I,J,4  r.  1.5,4. 

■JO  4  /""  *■"'".  Z"'  M  '■  34- 

li.  3fm»iciim,/irj^  r.3.4. 

•S»  9/"''3'4.»-     CauftsfinEle  r,  3.».(,     Ciufcs  1  fingtoi 

•SJ  »forCy™/afr  r.fij«M. 

1*.  7  /"  M  '■  34- 

lit  g  (aiioH/ritiuwi/Topaz, 

(£{  J  fnm  hiitn,  far  has  '.  have. 

■(4  6  }<"  not  diffcrrnl  '.  n«  a  diifcrenc. 

»(7  I  /w  bafilt  f   i,ifa!ln. 

ija  %  '/"r  per  «.  aJd  at  caU. 


»74 


I /"I. 


>.  Lilaliw,  Ite. 


lit  11  /$'  &c.  UUIiic 

i!S  ig/gr  flrta  r.  Riix. 
■t}        labi  out  £B7rr  in  Ihe  running  title. 

A.  i4/»0|alEdlcr,  Gelber,  r.  Opal,  Edler,  iml  Gelher. 

■t.  tS  ff  when  placed  between  tlio  eyt  r.  when  iju  oye  ii  placed  b»t 

twe^  it. 

■«e  ij  J"  decompofeil  r  often  fQUnd  decompofcJ- 

t%t  M  fill  «"£(  naiMA  ii/Vsr  lour,  ajtlfiilenc  o/ri/ Itealed. 

^I     f  '<i(  wi  f A>  i-HMu  «/("'  (eac'cely. 

«.  Wi.  itltmt  of. 
nt      I  1^  H(  Ihtewma  *pt'  Msycr. 

^   11  ukM  fir  (imMtfl/'owatci  dW  matter, 

*    XX  »iiXa*t tU htRini'ii,. 

^    1  ulr  ■(  ilie  l^'t  intemirdlait. 

^  I]  fc|aniir  lyeltnwilb  r.  p*.itlr  jellowilli, 
fc.  i^Wia,^  utlour  blulfli  r.  cnlour  it  bluiftb 

»    u  wiM  ;iiir  I'nM  '//>r  bnwiulh. 

'.iitulerahle. 


(      XXXI      ) 

fagt  Lint 

356  f7/6rTranfpiirency  i  1,1;  r.  Trnnfparcncy  1. 1,<. 

J65  17  ybr  before.    Briigni;iii  r.  befort*,  Bri^man. 

ik,  18  for  03*     As  r.  93,  as»  andinftead •[  tU  comma  nfter  air  f^  ayft. 
M:'co/on. 

36'  18  f.r  I!utfr.n:*be. 

369  v4  f'?r  /)/rtf  I.  Dr..i. 

370  4  /&'•  i!.c  nnir>n  •  f  earrhs  r.  the  mere  reunioa  of  tliffcrcnt  cartJis 

371  24. /cr  disiiindtive   r.  lif^iuntirje,  . 
385  8  /?''  Aigiil:tCf.  Ai^:  ilirts. 

387  1  ft  pcnoiratcs,  as  1.  p;.  netrates  it.    Ai.j 

389  lo/o'- charaficr /.  Jiaruclers. 

39D  i?/or  2*13  r.  2,8i;?. 

401  5  for  Its  r.  their  5  and  take  out  its  bcfon  tranfparenty. 

403  18  for  Kcpturmn  r.  Neptunian. 

415  21  y&r  mixture  r.  moiftu'e. 

418  2  jTreiff  t'ottcm,  afier  granite  ^ftf  aJemicoUm, 

419  24 /or  but  r.  h.)t. 

4x0  22  d//f/  fulphur />:</ <i  rsmwd. 

422  6  /tfif  0k/  /i&f  comma  after  Ihorl. 

42^  5  for  ihe  r.  ihouf  h. 

y^.  »//. /orLipardir.  Lipari. 

428  3  /o»"  The  r  Though, 

ib.  5  inflead  cf  tht  fullfUnt  after  origin  put  a  cwmut^ 

433  3  y^*"*  ^'>^'Ofny  tale  out  ibe  comma  after  GerharU. 

437  ^7  /*"*  ^^^^'S  '".  bafakes. 

439  27 /i>rci: her  r.  neither. 

442  6  fjr  are  r.  were. 

ib.  15  /&r  contained  r.  contain. 

446  3  /'w«  bottom^  for  VolcoDOS  r.  Volcans. 

448  3  for  Fomla  r.  I'onll 

ib,  13  for  refol'iiion  r.  revolution. 

449  5  from  Uft^rHf  fur  (hinciy  r.  Ihivcry. 

450  22  injital tf  th'.  fcmicohn  after  volcauic/«/  «  ctmmM, 

453  *'  /'''  ^^""^  ''•  f'>rm. 

455  1 7 />r  bafalts  r.  hafaltes. 

463  s  /ir  charred  r.  c]e.«red. 

;A.  19 /or  hcitc'l  r.  ticateU. 

470  4  ttike  U4t  44. 

/i.  5  add  4.^.  <!/  /Atf  beginnirif, 

475  '^  /'"'  ^l'*^  Ipirit  cf  r.Ypirit  of. 

476  10  /r  (loiies  I  am  r.  f^oncs  nf  tWb  fort  I  Mi* 

477  20  /or  lead  (or  r.  le^ad  equal  (or. 
in,  5  /ro/«  h'AfAK^for  fell  r.  fnlL 

484  10  /"  l?j"»mited  r.  foiurated. 

488  6  for-\it  T.  to. 

i^.  8  fir  than  the  r.  than  in  tht.                         ,              . .  , 

4^Q  I   ttU  out  u'ith. 

i^.  1 5  /i//^r  y«t  ijii/  before, 

j^.  20  for  pnrt  of  .ts  r.  part  of  it  of  iM. 

491  1 '  /^i''  fi»iiv'  Ml  r.  fi/ution*!. 

495  10  talc  tut  ibc  fetfticoljr^  tftcr  TtTC\Vi\\\Ci9rm 

ib.  1 1  injictid  'f  the  comma  after  nercffary  fut  MfmMtokn, 

48i  i  2  /ff  bAve  kcM  r.  Imc  ikt net  b«Mi. 
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ELEMENTS 


MINERALOGY. 


pNERALOGY,  as  diftrnftfromNiftra 

_   Hifiory,  is  the  art  oi  diftinguifhing  mine* 

ral  (ubftjiices  from  each  other. 

All  boilii's  found  in  or  on  the  earth,  and  not 
of  vegtcabie  or  animal  origin,  arc  called  Minerals. 

The  whole  c  implex  fyllcm  of  minerals,  called 
the  Mineral  Km^dum,  is  ul'iially  divided  into  tour 
parts:  i.  Earths  and  btones.  z.  Salts.  3.  In- 
flammables. 4.  Metallic  Subftances.  Of  each 
of  which  I  ihall  treat  in  the  fame  order. 


EUmenIi  of  Mtncrah^, 


PART      I. 


Of  Earths  and  Stones. 


I  HE  term  earth  denotes  a  taflelefs,  inodorous, 
dry,  brictlc,  uninfljmnidblc,  luiuliincc  whofe 
IpeclGc  gravity  does  nor  cxceid  4,9,  and  gives 
no  tinge  to  borax  in  fiifion.  "Yet  quicklime  is 
ufoally  called  an  earth,  though  it  has  a  pungent 
tafte,  anJ  is  very  perccpnbiv  lulunle  in  w.-iter, 
and  fome  forts  lately  difcovcied  in  very  confide- 
rabic  proportion:  fo  alfo  is  Cypfinn,  which  is 
alfo  in  fonie  degree  Ibliiblc  in  water,  and  everr 
contains  a  faiine  principle  :  perhaps,  in  ftriflncfs, 
there  is  no  earth  which  is  not  in  fonie  degree 
Iblublc.  However,  iince  a  line  niuft  be  drawn 
between  falls  and- earths,  I  think  it  flioiiid  begin 
where  folution  is  fcarccly  pcrceplibl- ■,  lalts  ter- 
minaiing,  and  earths,  in  fii-id-iii  Is,  commencing, 
where  the  weight  of  water  reqi.ifite  for  the  folu--^ 
lion  exceeds  that  of  the  folvend  1000  times. 
But,  not  to  depart  too  widely  from  the  commonly 
rec.-ivcd  import  of  words  thnt  are  in  conftant  life, 
fubftances  that  require  ico  limes  iheir  weight  of 
water  10  diffolvc  them,  and  have  the  other  (cn- 
fible  appearances  of  earths,  may  be  fo  ftyled  in 
a  loofe  and  popular  fenfe. 

S/cfffj  differ  trom  earths  principally  in  coheRon 
and  hardnefs,  and  therefore  are  included  undef 
the  fame  general  name:  yer  diamond  is  aHb 
called  a  ftone,  thoL'g;h  it  probably  contains  no 
curth  of  any  kind. 
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EUmenii  of  Mntraio^y.  3 

Mod  earths  are  lolublc  in  fome  acid  or  other, 
Rnd  many  in  all  acids;  the  i'rulHan  a'kuli 
can  prcci[iitare  none  of  iheni  from  rhefe  folu- 
tioQs;  whereas,  it  [irecipiutes  all  meialHc  lub- 
ftances  from  their  acid  lUvcnts  *.  I  his  (orms  a 
diflinift  line  of  feparadon  'letwcen  canhs  and 
tnetaiiic  lublUnccs.  The  exception,  lormcrly 
made  in  tav.nir  of  barvtic  earth,  is  now  found  to 
have  arifen  from  a  niiftike. 

*  Except  Phiina* 


2  CHAP. 


Of  ^mpte  Eartbu 


CHAP.      I. 


Of  Simple  'Earths ,  theit  Numbtr,  and  CharaEiers, 

OIMPLE  earths  are  thofe  which  arc  incapable 
of  being  converted  or  analyzed  by  any  means 
bith«rto  known,  either  into  each  other,  or  into 
3D]r  other  fubftance. 

Of  thefc  wc  have  nine;  the  Calcareous,  the 
3arjtic,  the  Mapieftan  or  Muriatic,  the  Ar^illa- 
ftmUt  the  Siliicous,  the  Scotlijh  or  Stronthiattt 
1^  fargtmcy  the  Sy^rieian,  and  the  j^damantins. 
Qi  thefe,  the  five  6rfl:  are  by  far  the  moft 
jpKni,  moft  of  the  earths  and  ftones  hitherto 
L  'wminoJ  being  refolvable  into  them.  Next  to 
"^.  itifhis,  I  believe,  moft  common; 
■  lis  relemblance  to  the  calcareous, 
iv  been  often  overlooked.  The 
.■  very  rtrcly,  and  the  Sydneian 
>  once,  been  met  with. 
.  natural  colour  of  all  earths  ;  the 
■r.  ;!*».■*  which  arc  found  in  them  proceed 
taHBMut)^  oc  tnetallic  fubftances. 


^  Cdieartcut  Earth. 

^■vio^  itt  in  commoneft  fiate,  it 

■  ;    but  in   rhi*  ftate  it  is 

II  acid.cxjielhble  by  beat, 

-    .^1  ill  MQ  Mcital  form,  and 

hcace 
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Of  Simple  Earths. 
hence  called  aerial  acid,  or  fixed  air,  from  its 
having  exifted  in  a  fixed  rtate  before  its  expulfion. 
When  this  acid  is  cxpellcH,  the  earth,  uncom- 
bined  with  any  othtr  fubftance,  is  then  called 
Ime,  or  common  ox  calcareous  lime ,  to  diftlnguifli 
it  from  other  earths,  which  alfo  form  limes 
when  free  from  all  combinations,  viz.  the  Barytic 
and  Scottifh  earths. 

Lime,  fimply  fo  called,  or  calcareous  or  com- 
mon lime,  when  unmixed  with  any  other  fub- 
flance,  is  perfectly  white,  and,  if  in  lunTps,  mo- 
derately hard  and  brittle,  its  fpecific  gravity  2,3. 

It  has  a  hot  burning  laAe,  corrodes  animal, 
and  even  vegetable,  fubftances  in  fome  degree. 

When  in  lumps  it  heats  and  bui-fts  by  the 
affufion  of  water. 

In  the  temperature  of  60°  it  requires  between 
6  and  700  times  its  weight  of  water  to  diflblve 
it,  out  in  a  boiling  heat  aboLic  \  lefs  ;  but  mod 
of  this  excefs  falls  as  the  water  cools,  fo  that  the 
flrongeft  lime-water  contains  no  more  than  aisout 
one  grain  per  ounce  troy ;  it  never  cryflallizes 
while  pure. 

It  is  combinabie  with  all  acids,  particularly 
with  the  nitrous  and  marine  :  100  parts  ftandard 
nitrous  acid  take  up,  when  fatiiraicd  in  the  tem- 
perature of  60%  38,68  of  lime;  and  100  parts 
lime  require  for  their  folution  258,5  of  ftandatd 
nitrous  acid  :  100  pans  ftandard  marine  acid  ate 
iaturated  by  95,49  of  lime-,  and  100  parts  lime 
require  for  their  folotion  104,72  of  ftandard 
marine  acid  in  the  temperature  of  60°. 

Thefe  folutions  are  with  difficulty  brought 
tocryftallize;  the  vitriolic  acid  fnatchcs  the  time 
from  both  of  them,  and  with  it  forms  felenite 
orgypfum;  which,  if  the  folution  be  faturatcd, 
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6  Of  Simple  Eartht. 

and  not  very  dilute,  precipitates,  or  may  be  mado 

to  do  fo,  by  evaporation,  or  the  addiuon  of  fpiril 

of  WifiC. 

^Nitrous  felenlle,  heated  to  rcdnefs,  eafily 
parts  with  its  acid,  panicDlily  in  open  veirels ; 
but  marine  )"' lenite  obftinaU'ly  retains  it  m  the 
fame  circumilanccs.  Buth  fclcmics  have  a  bittep 
tafte. 

Puie  lime,  except  placed  on  clay,  is  infiifible 
not  only  by  tbe  greateft  heat  of  nur  furnaces, 
but  ^Ifo  by  that  ot  the  focus  ot  a  burning  glafs, 
or  the  {lill  greatec  given  out  by  the  aftion  of 
pure  air  on  burning  cliartoal,  as  Mr.  LavoiCer 
has  (iK-u'n. 

There  are  three  fluxes  ufually  applied  to  pro- 
cure tlic  uiiion  of  earths,  namely  fixed  alkalis 
(generally  tlic  marinej,  borax,  and  microcofmic 
lali;  01  thefc  borax  is  moft  ,ippropri:i?ed  to  cal- 
careous eaith,  ;ind  next  to  borax  microcofmic 
fait;  they  fuie  hmc  wiihoiit  ciliivelcencc  ;  and 
mild  calx  (fo  1  call  lime  united  with  fixed  air) 
■vvi:h  foine  cjilrvelcence;  but  alkalis  barely 
divide  and  diiperfeic. 

According  to  Mr.  Lavoifier,  loco  parts  lime 
are  cap;ible  of  abfotbing  (.when  6xed  aii  is  noc 
adinitttdj,  and  ot  retaining,  in  a  hent  of  6oo* 
Fahr.  223  purts  of  water,  that  is,  between  ^  and 
^  of  its  weight  i  and  mild  cilcartuus  earth,  fuch 
as  powdctcd  uhalk  in  its  jIujI  iUte  of  drynefs, 
can  abforb  about  t  of  its.  weight  of  water, 
viiUuut  letting  any  drop  out  ot  it;  but,  if  ex- 
W'C^  to  ttic  open  sir,  it  wiJl  loon  div,  and  giva  . 
*««,  ] 


Bar/tiCj 
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Bsrylk,  or  Ponderous  Earth. 


This 


his  earth,  when  tree  irom  all  combination 
(a  ftate  in  which  nature  never  p-?lcr.[S  it),  forms 
alfo  a  lir.ic  with  many  of  the  properties  of 
common  lime,  butciifftrs  from  it  bv  many  others. 
It  is  foluble  in  water;  but,  lu  rhc  icm^ier.r:ure 
of  60',  it  requires,  accoiding  to  Bergiuan,  900 
times  its  weight  of  that  folvent  to  hold  it  in 
folurion. 

This  lime  is  fokible  in  the  nitrous  and  marine 
acids,  thouf^h  much  more  d'flicuhly  than  com- 
mon lime;  but  with  theft  acids  it  cryftalli?,cs, 
atid  the  cryl'Mls  are  nut  de!tquefcent  as  tnofe 
afTordcd  by  common  iinie  are 

Thei'e  lolutians  are  prcciplt.itcd  by  the  vjrriolic 
acid  as  tnoic  ot  cnmnion  lime;  but  the  felcnite, 
of  which  common  lime  is  the  bails,  is  folubjc  in 
about  450  111  ^OD  times  its  weight  ot  wateti 
[  vrtjcrcas  that  '■•hich  has  bsrytic  lime  for  its  bafia 
'  isinfoiuble  in  Icfs  lUan  40000  tiines  its  weight 
of  water. 

If  birytic  lime-water  be  ndded  to  a  folution  of 

I  tafrar  vi;rit)late,  or  G!aub.-r's  fait,    it  leizcs  the 

I  acM  of  tneic  falls.  :ind   torms  a   precipitate;  it 

aUo  precijiirarei    the  foiutions  of   nitrattd  and 

■  moriatcd  Itronrhi^ii. 

The  ufuul  fluxes  ;iffcfl  it  .'s  they  do  calcareous 
eanb. 


igntfiJ,  or  Muriatic  Earth. 

Various  clays,    flones,  and  fairs,  particularly 
Zpfom  fait,  coniain  this  ejrtli ;  but  uncoiiibined, 
B  4  CK 
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or  combined  fimply  with  Ezcd  air^  unmixed,  it 
featcvlv  evcrocL-urs;  wbca  pore,  it  ts  perte^Iy 
wfai'c  :  Lt»  l^jcciiic  ifCAVtry  is  jboot  1,3 

It  iqu'-ey  atwut  7«o^  uuKs  ks  »-ight  of 
^v.l  >   tn  ucDcmpcTxture  of  i>o''. 

c  wi'b   alt   dcids;    with    the 
r  '  <v  forms  LJlLj  tb^t  ti'^mculi)/ 

i.-  '  .  it.  ji  li  j'c  Jdiqucrcuii-  if  to  3  Cirurate 
U-;uii -n  Ot  ihcc  tblcs  U)c  vitr'.ulic  acid  be  adJcd, 
kikXJ^h  it  Cako  liie  m.'i^aefis  iroos  the  ibove- 
DURicO  :tcKls,  vc*'  It  forms  no  precipitate,  as  it 
(i.->e5  *ucti  it  Icizes  rhc  calcareous,  barytic,  oc 
Sc  o-  uih  ~  ^rt&»,  to  the  Cudc  circuicllancn.  Tbe 
Wt.  lv'i-"«l  ^,1  ihe  ni'iioUc  add  scii  inagTiefia,  is 
.  ftllo  very  ibtuoie  iu  wjter;  wbe[c;is  tte  fatis, 
turoed  or  'his  kiiI  aod  the  prcceiTuig  earths, 
tie  vc<7  >.i-'ffic'.:li!Y  Ibl'jbic;  the  former  is  bitteTj, 
the  laitei  ixe  hntj,>td.  or  tteir'v  fo. 

^la^aefia^  ia  its  pure  thie,  is  doc  as  eafily 
diflolv^l  4»  wbett  coTtbtDnl  with  €xcd  air;  100 
jM»n  ot  it  rci>uire  toe  thrii  lol'Jtioo  194.  of  tbe 
vtliiolic  (tajKiJid  scid,  2S6  of  tbe  nuroii«j  and 
»i5..8  of  the  marine. 

And  )c>o  parts  of  ifae  vitriolic  fiamdard  acid 
UXc  uji  51,54  ot  pure  niagnefia;  ico  parts  of 
th.'  irtri-us  aciJ  34,96  ;  and    ico  parts  of  tbe 

\x\\^  c-uib,  expofct!  to  the  flrongcfl  heat,  will 
1).-    ■       '■■-■•  •,'  lime  nor  metr;  it  is  fufed  by 
<<>  liiiic  aud  mild  cabc,  and  with 
iiK-es. 

M.uc  of  drynefs  mild  magncfia  is 

-.  up  1  ,V  times  its  weight  of 

■.(ling  out  any  drop;    but,    if 

.  .^.  .'jicn  ;i!r,  it  luffcrs  it  to  evaporate, 

MM  Inwly  than  calcareous  earth  does. 

Earth 
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T.arth  of  Aluttit  or  ArgiU. 

This  earth  forms  the  bafis  of  common  alum, 
and  hence  is  by  many  called  aluminous  earth; 
it  is  alio  ihe  iruc  clayey  part  ol  common  cliiy  ; 
and  hence,  to  diftinguifli  it  horn  the  other  hete- 
rogeneous parts,  it  is  caJkd  argill. 

It  is  feldoni  found  nearly  pure,  and  never 
abfolutely  fo ;  the  purtll  is  extricated  from  alum 
by  precipitation  with  the  caiiilic  volatile  alkali ; 
his  very  white,  fmoorli,  and  undluous;  its  fpeciEc 
gravity,  when  thoroughly  dry,  and-  free  from 
fixed  air,  is  2.00  ;  it  is  very  difTufible,  but  not 
more  foluble  in  water  than  pure  magncfia. 

It  is  conibinable  wirh  moil  acids,  bur  (rxcept 
in  the  aft  of  precipitation)  with  great  dif^culty ; 
with  the  vitriolic  it  forms  aUmi;  with  the  nitrous 
and  muriatic  it  diflicujtly  cry ftaliizes. 

When  heated  it  hardens  and  dlniiniOies  in 
bulk,  but  it  is  infufible  in  the  ftrongcft  heat  of 
our  furnaces:  the  hear,  however,  given  out  by- 
pure  air  appears  10  afl'cft  it,  and  difpofe  it  to 
fufton,  more  than  it  does  any  of  the  before-men- 
tioned earths. 

Microcofmic  fait  ftems  the  flux  beft  fuJtcd  to 
argill;  it  diffblves  it  with  confiderable  efFer- 
vefccnce.  Borax  is  nearly  as  powerful,  and  pro- 
duces lefs  effrrvefcence ;  but  alkalis  aft  nearly  as 
on  the  preceding  earths. 

Even  in  the  nioill  way  caullic  alkalis  are  capa- 
ble of  afting  on  argill. 

In  its  ufual  ftate  of  dtynefs  it  is  capable  of 

abforbing  zi  times  its  weight  of  water  without 

fuflering  any  to  drop  out,  and  retains  ir,  when 

expofed 
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ex{)o{ed  to  the  open  sir,  moce  obfiinstdr  than 

tae  lorcgaing  ci-bs;    howi^vcr.    in  i   Iretzinq 


1  oth^ 


V  ijtoirc  eirth, 
.:=  waTtrr    snd 

ac  iinpoitance 


Ife  4|piculiur^  u  Mcti  4>  uuocnuogy. 


SiScnat  Earth, 


■■!rth  ij  generally  found  in  a  (lony  flat?, 

.  ;ti  fliar,  and  is  ihcnce  called yij'wow/; 

ill  puivT  in  mouDtam  cryHal,   and  in 

..,  ,.  1^  is  pcifcftly  ffhitf  or  colour- 

■  vity  is  2,66. 

of  concretion  it  appears  infb- 

,. ,  ^-ut,  in  that  (bite  of  divUioQ  m 

wbca  precipitated  from  its  folu- 
L  a)k;aUs,  It  is  peifedly  foluble  in 
t  w«ter. 

in  combines  with  no  acid,  except  that 
Ui  the  Itooci  called  fluois,  a  variety 
Wiwcally  known  umlcr  the  appella- 
lylhue  Ipar  ;  but,  in  the  moment  of 
i  {lvn\  tt»  loluiioii  in  fixul  alkalis, 
nu  iriiiik  it  capable  of  iiiii- 
:  lealt,  it  is  certain 
of  fiJcx,  much  di- 
iiturafcd  and  fuper- 
|«vh1  wiihout  atiy  preci^Htation ; 
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and  this  is  one  of  the  furcft  charafters  of  this 
earth. 

By  the  experiment?  of  Mr.  Lavoifier,  it  ap- 
pears that  the  ftmngcft  heat  that  can  be  applied, 
namely,  that  cxcittil  by  pure  air,  is  incapable  of 
melting  it.  The  flight  degree  of  emoUercence 
that  fome  others  have  obfervcd,  moft  probably 
proceeds  from  fome  flight  mixture  with  (ome 
other  catth. 

Fixed  alkalis,  whether  vegetable  or  mineral, 
arc  the  true  foivcnts  of  filiceous  earth  in  the  dry 
way  :  i  part  mineral  alkali  will  flux  two  of  fili- 
ceous earth  with  effervelcencc.  Borax  alfo  fufes 
them,  but  much  more  flowly,  and  without  cffer- 
vefcencc.  Microcolmic  f^ilt  is  ftill  Icfs  effei^iu!. 
Cauftic  fixed  alkalis  attack  flliceous  earths  alfo 
!n  the  nioift  way,  when  very  minutely  divided, 
and  take  up  nearly  4  of  their  weight. 

Siliceous  fand  is  capable  of  ablbrbing  aboct  J 
of  its  weight  of  water  without  letting  any  drop 
from  it ;  but,  on  c^jpnfnre  to  the  open  air,  it 
fuffers  it  to  evaporate  much  more  readily  than 
any  of  the  foregoing  earths  do  in  the  lame  cir- 
CUmftances. 


0/  the  ehari^Bcrmn^  Ptnver  of  tht  foregoing 
Earth. 

Having  fet  forth  the  diflinfl:ivc  characters  of 
tbe  foregoing  earths,  fingly  taken,  wc  are  now  to 
remark  ihe  different  powers  they  peill-fs  of  im* 
prcfling  or  coninn.micaring  thrir  rcfpedive  cha- 
rafters,  when  mixed  or  combined  with  each 
other,  to  the  ?ompoupd  of  which  they  form  s 
part.  '--'  ^  '-■-'•"  "  "■ 

I.  Cal- 
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1.  Calcareous  earths  feel  dry,  meagre,  and 
harlh,  \v\ien  in  a  loofe  or  femi-induraledjtate;  and 
this  property  they  communicate  to  other  earths 
in  the  fame  Jlale^  when  they  conftitiite  at  lead  40 
or  $0  per  cent,  of  the  whole.  When  In  a  ftony 
ftate  they  are  never  hard  enough  to  ftrike  fire 
with  fleel ;  and  they  imprefs  this  property  on 
compounds  in  a  ftony  (late,  in  which  they  enter 
in  the  proportion  of  30  per  cent. 

2.  Barytic  earth,  when  not  the  principal  in- 
gredient in  a  compound,  has  fcarcely  occurred 
in  any  confiderable  proportion.  Its  high  fpeciiic 
gravity  it  undoubtedly  communicates,  but  the 
porous  flruifture  of  the  compound  may  be  fuch 
as  to  conceal  it. 

3j  Magnefia  feels  fmooth ;  in  a  ftony  ftate  it 
never  occurs  fingie,  but  it  imprcfles  a  charadlcr 
of  (moothnefs  and  unfluofity  on  all  compounds 
in  which  it  has  not  the  oppofite  characters  of 
calcareous  earth  to  encounter,  and  into  which  it 
enters  in  the  proportion  of  18  to  20  per  cent. 
It  alfo  gives  a  greenifh  call  to  ftones,  and  a 
bias  towards  a  fibrous,  Unated,  or  flaty  ftruc- 
ture,  and  fonie  lullre,  particularly  of  the  lllky 
kind. 

4.  Argill  is  alfo  fofr,  fmooth,  and  unfluous 
to  tile  fed  J  it  ftrongly  abforbs  water,  and  har- 
dens when  heated.  In  loofe  or  femi-indurated 
mixtures  it  imparts  thefe  properties  to  calcareous 
earths  only  when  it  exceeds  them  in  quantity. 
With  magnefia  it  can  have  no  ftruggle;  but,  on 
iiliceous  earths,  it  imprefles  its  charaflers  in  fomc 
degree,  even  when  it  amounts  only  to  i  3  or  14 
per  cent,  of  the  whole.  In  fiony  compounds,  if 
it  exceeds  20  per  cent,  and  is  mixed  with  mag- 
nefia, it  gives  a  bias  to  a  flaty  or  lamellar  ftruc- 
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turc.  In  the  proportion  of  zq  or  30  ptr  cent. 
it  generally  diminiflies,  and  when  in  a  greater 
proportion  cxtinguiflies,  the  charader  of  filice- 
oua  earth  ;  to  this  obfervation  there  arc  very  few 
exceptions. 

5.  Siliceous  earths,  in  a  ftony  or  fandy  form, 
are  remarkable  for  their  hardnefs,  tranfparency, 
and  luftre  ;  but  their  power  of  communicating 
thefc  properties  is  inferior  to  the  powers  of  com- 
munication poflefled  by  the  foregoing  earths. 
When  fdex  is  exceedingly  comminuted,  as  it 
is  after  the  precipit:ition  from  alkalis,  it  is  light 
and  fpungy. 


Scolt'ijh,  or  Slronthian  Eartbm 

This  is  a  new  earth,  firft  noticed  as  fuch,  as 
far  as  I  can  find,  by  Dr.  Crawford,  who  fent  me 
a  fpccinien  of  it  in  the  year  1790.  1  have  fince 
fubjedled  it  to  various  experiments  lately  read  to 
the  Ruyal  Irifli  Academy,  an  account  of  whicK 
may  be  found  in  their  Tranfaftions  j  from  this 
paper  I  feleft  the  following  particulars : 

1.  It  has  hitherto  been  found  only  in  a  mild 
ftftte,  united  to  fixed  air :  of  this  fpecies  1  fhall 
hereafter  give  a  defcription. 

2.  Like  common  limcAonc  it  lofes  its  air  tn  a 
ftrong  he;it,  and  (hen  forms  a  lime. 

3.  1  his  lime  is  much  more  foluble  in  common 
water  than  that  afforded  by  common  limeftones, 
and  is  alfo  fpecificaily  heavier. 

4.  This  lime,  like  the  barytic,  decompofes 
tartar  vitriolate;  but  the  iclenite  it  forma  is  itfelf 
decompofed  by  barytic  lime. 

4.U 
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5.  It  dccompofes  the  fotutions  of  common 
gypfiim,  and  of  nitrated  or  muriaicd  calx. 

6.  Vitriolic  acid  dropped  into  this  lime-water 
immediarely  forms  a  viiible  precipicate,  which  ' 
does  not  in  common  lime-water. 

•J.  This  lime-water  has  alio  the  fingular  pro- 
perty, of  sfTording,  when  faturattd,  compteffed 
rhomboidal  cryllals,  which  are  nothing  dfe  but 
pure  lime. 

8.  Its  folution,  in  the  nitrous  or  marine  acids, 
may  be  rendered  fo  faturate  as  not  to  difcolour 
litmus  J  whereas  the  foluclons  of  barytes  In  thofc 
acids  have  always  an  excels  of  acid. 


Jargonic  Earth  *,  or  Jargonia, 

This  earth  hath  been  difcovered  by  Mr. 
Kbproth;  it  has  as  yet  been  found  only  in  the 
Hone  called  Jargon,  or  Qreott,  of  Ceylon,  of 
which  more  hereafter. 

This  earth  refemblcs  argill  more  than  any 
other  earth,  though  it  differs  cflcntially  from  it 
ill  fome  rcfpefts.  Its  colour  is  white,  and  its 
f])ccific  gravity  probably  exceeds  4,000. 

1,  It  is  incapable  of  uniting  to  fixed  air;  at 
Icaft,  when  precipitated  from  acids  by  mild 
alkalis,  it  takes  up  none. 

2.  It  is  foluble  in  dilute  vitriolic  acid  (as  alfo 
in  the  nitrous  and  marine) ;  and  with  a  flight 
exccfs  of  this  acid  it  forms,  in  a  moderate  heat, 
by  fpontaneous  evaporation,  ftelliform  crytlalsof 
an  allringent  tafte,  calily  foluble  in  water.     Its 
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folutions,  like  thofe  of  argill,  are  preclpitable 
by  cauftic  volatile  j'lkaii,  as  well  as  by  the  fixed. 
3.  It  is  nlfo  luluble  in  the  concentrated  acetous 
acid;  this  folutii. 
be  I 


:ryftallize,  but,  if  it 
aporated  to  drynefs,  the  f.linc  powder  liius 


had  will  not  attrafi  the  nioifture  of  ihc  air,  as 
acetous  alum  docs;  nci'iier  does  the  acetous  acid 
aft  fo  powerfully  on  a]jpill  as  on  this  eaith. 

4.  It  is  inlblublc  in*  boiling  folntion  of  cau- 
ftic fixed  alkali,  in  which  argiU  is  pcrfeflly 
foluble. 

5.  It  is  irfiifibie,  not  only  by  fixed  alkalis, 
but  alfo  by  niicrocol'mic  fnlr,  to  which  argiH 
yields.  Borax  hovever  nuhn  k,  but  without 
any  cffervefccncc,  in  which  refped  alfo  ii  differs 
from  argill. 

Hentc  it  is  plain  Mr.  Klaproih  is  jodtfied  in 
reckoning  this  a  new  earth,  ol  whii^h,  it  w.;cc  to 
be  wiffied,  we  were  acquainted  with  many  more 
of  the  properties. 


Sydneia,  or  Siiiney  Eurth  *. 

For  the  difcovery  of  thii  fingi:lar  fubflancc, 
we  are  indebted  to  that  celebrated  philofophic 
artirt  Mr.  Wedgcwood. 

This  earth  is  contained  in  a  compound  mineral 
imported  from  Sidney  Cove,  in  South  Wales, 
coniilUng  of  fine  white  (itnd,  fome  coloiirlcfs 
niicj,  a  few  black  particles  refenibling  black, 
lead,  and  a  white  earth  which  appears  to  be 
argillaceous,  with  which  the  new  earth  appears 
»  be  mixed,  and  from  which  it  is  extracted  by 

*  Phil.  Traiir.  1790,  306. 
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le  marine  acid.     It   was  : 
following  properries  :   Its  colour  is  white. 

1.  It  is  fulible  in  a  heat  of  150  of  VVedgC" 
wood,  which  no  other  fimple  earth  is. 

2.  It  is  foluble  imniediatcly  and  direflly  in  no 
other  acid  but  the  marine,  at  leaft  not  in  the  ■ 
nitrous  or  vitriolic. 

3.  The  marine  acid,  to  diflTolve  it,  muft  not 
only  be  in  large  jiroportlon,  ar^l  concentrated, 
but  alio  heated  above  140"  Fahr. 

4.  From  this  (ohuion  this  earth  is  not  preci- 
pitable  by  the  Prullian  alkali;  but  it  is  by  com- 
mon alkalis,  which  inftanily  render  its  folutioa 
milky. 

This  folutinn  is  alfo  precipitable  by  affufion  of 

Eure  wafer   in   the  Imaileft  quantity  if  fat u rate ; 
ut,  if  unfatiirated,  it  may  bear  a  conliderable 
addition  of  that  fluid  without  precipiiatlon. 

The  addition  of  fpirit  of  nitre  to  a  faturate 
folution  occaiions  no  precipitation;  and,  if  the 
quantity  of  nitrous  acid  added  exceeds,  or  equals, 
that  of  the  faturate  folution,  it  will  proietl  it 
from  precipitation  by  water. 

Neither  does  the  addition  of  the  concentrated 
vitriolic  acid  precipitate  the  faturated  folution, 
but  it  has  3  llronger  affinity  to  this  earth  than 
the  marine  has;  tor,  if  the  quantity  ot  vitriolic 
acid  added  be  nearly  equal  to  that  of  the  folu- 
tion, heat  and  effcTvefcence  will  arife,  the  liquor 
will  become  turbid,  and  the  marine  acid  will  be 
expelled  in  white  fumes;  the  mixture  then 
heated  to  boiling  becomes  tranfparent,  and  con- 
tinues lb  :  this  vitriolic  folution  is  alio  precipi- 
table  by  water  like  the  marine. 


I 
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5.  The  marine  folution  docs  not  cryftaUize» 
but  becomes  butyraceous  and  dcliqucfcenr.  The 
butyraceous  mafs  is  pale  yellow,  and  not  corto- 
five;  it  parts  with  its  acid  in  a  ftrongheat. 

Adamantine  Earth. 

Of  this  fubftance,  which  was  lately  difcovered 
by  that  excellent  analyft  Mr.  Klaproth  in  a  ftonc  * 
calied  adamantine,  or  diamend  /par,  very  little  is 
as  yet  known.  In  decompofing  this  fpar  he 
found  an  earth  which  conftiiuted  about  ^  of  its 
weight,  which  was  infoiuble  in  acids,  and  infu- 
fible  by  alkalis ;  by  this  laft  property  it  differs 
from  filiceous,  and  by  the  former  from  all 
other  earths;  he  does  not  however  pofitivdy 
aflert  that  it  is  not  iome  unknown  compound  of 
other,  canhs.  2  BcrL  Bcobacht.  397*.  Its 
exiftcncc  is  alfo  fufpcdied  in  fome  other  flones, 
ss  will  be  fcen  in  the  lequcl.  Its  fpecific  gravity 
probably  exceeds  3,000. 


Colics  of  fren. 

To  thefc  fimple  earths  we  niuft  alfo  annex  the 
COnfideration  ot  calces  of  iron,  as  they  almoft 
always  accompany  earthy  or  ftony  fubrtatices,  arc 
mixed  or  combined  with  them,  and  arc  the 
fource  ot  many  both  of  cheir  external  appear* 
aaces  And  inietnal  pioperties. 

•  Mr.  De  la  Methcrie,  in  ihe  jd  ral.of  hit  new  crfi 

^f  Maneez'c   SLuuui  Ju   A-rmiiaiigijle,  lays.   Mr.  Klapmtli 
foufld  tbis  eanh  folubic  '     ' 
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and  ^i^cioua  ands; 
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Calces  of  iron  arc  formed  of  iron,  comblrte^ 
with  different  proportions  of  pure  air,  and  frc-' 
quently  of  water  alfo,  and  fixed  air. 

One  hundred  parts  metallic  iron  are  capable  of 
taking  up  66  or  70  of  pure  air.  When  100  parts 
iron  contain  but  ^o  of  this  air,  the  compound 
it  Hill  magnetic. 


SECTION    II. 


Of  the  Firmation  of  Stony  Subjiancgf. 

The  flighteft  acquaintance  with  the"  ftony  fub* 
flarKCS  that  come  under  our  infpeflion  is  fijiHciend 
to  convince  us  they  were  once  in  3  foft  or  liquid 
Hate.  Many  of  them  have  the  appearance  of 
having  been  cryftallized,  like  falts,  in  feparating 
from  their  folvent  whatever  that  may  have  beeti; 
and  thefe  cryftals  difcover  all  the  variations  to 
which  Taline  cryftals  are  liable.  Many  of  them 
indole  organized  fubftances  which  they  could 
not  have  admitted  but  when  in  a  foft  or  liquid 
;  itate;  many  of  them  appear  to  have  been  formed  , 
'  RHJndmincral  fubftanccs,  asthefe,  having  received 
their  ihape  and  form  from  the  operations  of  art, 
could  never  have  introduced  ibemfelves  into  them. 
The  bate  mention  of  thefe  ctrcumftanccs  is  fuf- 
ficKnt,  as  this  point  has,  I  believe,  never  bcea 
*^«ed.  The  only  difficulty  that  at  prefent  ] 
'i  to  afceruin  the  nature  of  that  fluid  J 
whiclftl 


r 
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Which  was  capable  of  holding  in  folution  or  fuf- 
Jicnfion  that  immenfe  mals  of  foHd  fubliances  of 
which  the  globe  of  the  earth  confills.  On  this 
head  I  Ihall  only  remark,  that,  with  regard  to 
llony  fubliances  that  arc  placed  deeper  than  one 
mile  beneath  the  level  of  the  fea,  we  have  nj 
rcafon  to  aihrm  they  were  ever  in  a  foft  ftate,  as 
we  are  perfectly  unacquainted  with  them;  and, 
with  telpedt  to  thofc  that  are  nearer  to,  or  00 
the  furfacc  of,  the  earth,  we  may,  for  the  pre- 
fcnt,  fuppofe  that  fluid  to  have  been  in  moft 
cafes  mere  water,  in  fome  circumdances  aided 
by  falinc  fubftances,  and,  in  comparatively  much 
fewer  cafes,  aided  by  volcanic  6re3.  The  pro- 
bability, that  fire  has  been  the  univerfal  agent  of 
this  folution,  we  fliall  afterwards  examine  in  a 
diftinftdiffertation. 

Suppofing  then  the  fimple  earths,  and  fcrru- 
ginbus  and  bituminous  fobftances,  already  men* 
tioned,  reduced  to  that  degree  of  divifion  which 
folution  requires,  to  exift  tn  that  mafs  of  waters 
Which  now  conftitutes  our  oceans,  feas,  lakes, 
and  rivers,  this  mafs,  conliderable  as  we  fee  it, 
is  neverthclefs  evidently  infufficient  to  hold  them 
in  folution;  they  will  therefore  foon  unite,  and 
thofe  focneft  which  have  moft  affinity  toeach  other, 
and  lead  to  the  fluid  in  which  they  are  fufpended. 
Hence  fome  will  be  cryflallized,  and  fome  will 
be  formed  by  fimple  depofition,  as  we  fee  day 
depofitcd  by  water. 

Hence  ftony  fubftances,  formed  in  the  aqueoui 
fluid,  owe  their  origin  fome  to  cryrtallization, 
fome  to  depofition,  and  fome  partly  to  the  one 
panly  to  the  other. 

Cryftallization  is  that  operation  by  which  folldl 

diHolved,  or  finely  difiufed  in  a  fluid,  coalefce 

Q  3.  \s\ 
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by  virtue  of  their  mutual  attraSion  into  mafles 
of  3  determinate  and  angular  fliape:  if  this  ope- 
ration  be  accomplifhed  in  ihe  moft  perfefl  and 
regular  manner,  the  Ihapc  of  the  cryftal  will  be 
determined  by  that  of  the  firft  molecule  formed, 
the  fubfequent  additions  being  made  to  certain 
furfaces  according  [o  certain  laws;  but,  if  the 
operation  be  difturbed  by  any  impediment,  cer- 
tain furfaces  will  receive  greater  additions  than 
Others  are  allowed  to  receive,  and  in  that  cafe 
either  no  determinate  angular  (hape  will  enfue, 
or  a  fliape  very  different  irotn  what  nature  feemed 
principally  to  have  had  in  view  will  arifc. 

Hence  this  operation  is  fufceptible  of  various 
ftages  and  degrees  of  perfedlion, 

As  the  additions  made  to  cryftallized  furfaces 
are  gradual  and  uniform,  thefe  furfaces  have 
generally  a  fmooth  and  poliflied  appearance; 
however,  the  mixture  of  foreign  fubftances,  that 
arc  capable  of  impeding  the  operation,  diniinifll 
this  luftre  in  proportion  to  their  influence. 

Cryftallized  fubltances  are  alfo  very  frequently 
tranfparcnt;  and  thefe  that  are  naturally  fo  would 
always  be  fo,  were  they  not  difluibed  in  thecourfc 
of  the  opcrjtion;  but  fome  are  naturally  opaque. 

The  greatcft  impediment  to  cryllallization  is 
want  of  liberty  of  the  diUblved  particles  to  ar- 
range themfelves  according  to  the  laws  of  the 
attrafllon  of  the  different  furfaces  j  this  reftrainC 
may  arilc  either  from  agitation,  which  difturbs 
the  diredion  of  their  fjiontaneous  attradioii,  or 
from  their  being  forced  into  contaft  with  each 
Other  in  a  fluid  in  which  they  are  too  much 
crowded,  or  by  the  introduction  of  foreign  fub- 
ftancesj  which  prevent  their  mutual  coutafl. 

Some 
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Some  fubftances  are  more  apt  to  be  dillurbed 
by  the  inrroduflion  of  foreign  fubftances  than 
others;  thus  wc  fee  calcareous  fpars  cryftaMized 
ia  a  regular  form,  though  mixed  with  a  confide- 
rable  proportion  of  filex,  in  the  calcareous  fand- 
ftones  of  Fontalnbleau. 

The  firft  ftep  in  the  procefs  of  cry  flat  lizat  ion  is 
the  tormation  of  grains,  the  fecond  is  the  increafe 
in  onedimenfion,  the  third  in  two  dimenfions,  and 
the  fourth  in  three  dimenfions;  the  grains  thcm- 
fclves,  however,  to  be  vifible,  muft  receive  ac- 
cretions in  the  three  dimenfions.  If  the  procefs 
be  uninterrupted,  no  traces  of  diftinflion  will  be 
perceived,  and  the  whole  will  appear  perfeflly 
uniform;  but,  if  it  be  difturbed  in  the  firft 
flcp,  no  cryftallization  can  take  place;  if  in  the 
fecond,  the  grains  will  appear  diHinft,  Imall  or 
grofs,  coarfe  or  fine,  according  to  the  nature  of 
the  dirturbance,  whether  by  the  interruption  of 
the  ptocefs,  or  the  acceffion  of  foreign  matter; 
this  latter  generally  produces  coarfe  or  rude 
grains  in  proportion  to  the  quantity. 

If  the  difturbance  only  takes  place  in  the  third 
flagc,  we  (hall  have  fibres  or  flriie,  as  complete 
furfaces  cannot  be  formed  ;  the  Itriie,  having  more 
extenfion  in  breadth  than  the  fibres  or  filaments, 
argue  a  fmaller  degree  of  diflurbance  than  the 
mere  fibrous  appearance. 

If,  during  the  third  flage,  the  ftria"  be  forced 
into  contaft,  by  the  gradual  dctelidiion  of  the 
fluid  that  kept  them  fufpended,  they  will  form 
latnells  in  proportion  as  they  aredelertcd,  which 
will  either  adhere  to  each  other,  and  then  fall 
confufcdly,  being  too  heavy  to  be  fupportcd  by 
the  menftruum,  or,  if  fupported,  will  be  fuper- 
jippofed  on  each  other. 

C  3  B\tt. 
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But    if   the    proccfs    of    cryftallization    he    ' 
dlfturbed  only  in  the  fourth  ftage,  then  the  form 
and  Ibape  only  of  the  cryftals  will  be  more  or 
lefs  altered. 

All  tbefe  fteps  are  noticed  and  defcribed  by 
chemical  writers  \  and  particularly  by  the  cele- 
brated Rouelle,  in  the  Memoirs  of  the  Academy 
of  Paris,  oo  the  crydallization  of  falts. 

Depofilion  is  an  elfcf^  that  takes  place  when 
folids  have  little  or  no  tendency  to  cryflallize, 
are  divided  ever  fo  minutely,  and  fufpcnded  in  z. 
fluid  fpecifically  lighter,  and  to  which  they  have 
ro  affinity,  or  which  is  nor  fufficicntly  abundant 
to  hold  them  in  folution;  it  takes  place  fo  mucl> 
more  flowly,  as  the  particles  fufpendcd  approach 
more  to  the  fpecific  gravity  of  the  fluid,  or  arc 
more  minutely  divided. 

Depofilion  is  cither  fimultaneous  or  periodical; 
in  the  former  cafe  vail  unwieldy  ftony  malfe^ 
have  been  produced,  in  the  latter  flaty  mafles. 

1  he  fluid  from  which  (lony  fubibnccs  have  bccr^ 
dcpolitcd  appears  to  have  contained  a  mixture  of 
bitumen,  and  moft  probably  alfo  of  carbonaceous 
fubllances ;  and  hence  lome  proportion  of  thefc  is 
often  found  in  flones  formed  by  fubfidence. 

In  general,  depofition  muft  be  a  later  opera- 
tion than  cryftallization;  but  it  muft  frequently 
have  happened  that  both  fliould  take  place  at 
the  fame  time,  from  an  unequal  mixture  of  fub- 
flances,  fufceptible  fomc  of  the  one,  and  fome  of 
the  other;  and  licnce  many  ftony  maffes  owe  their, 
origin  partly  to  the  one,  and  partly  to  the  other. 
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Of  the  dijlin^he  Charaiferi,  and  /^ematte 
Jirrangementy  of  £artbs  and  Stones, 

1  HE  objeft  of  mineralogy,  at  lead  in  the  fenfe 
in  which  that  word  is  taken  in  this  work,  being 
to  point  out  the  method  of  diftinguiihing  the 
various  fubftances  of  which  It  treats,  it  is  necef- 
fary  at  the  outfet  to  give  a  general  idea  of  the 
means  it  employs,  to  prove  their  fofliciency,  and 
lemovc  every  ambiguity  and  obfcurity  that  may 
attend  their  application.  On  the  mofl  general 
view  of  the  fubjeft,  it  is  plain  thefe  means  can  be 
no  other  than  the  properties  of  the  fubftances 
themfelves^  or  ac  leaft  fuch  of  them  as  are  mod 
obvious,  of  mofl  eafy  application,  and  at  the 
fame  time  charafteriftic  of  the  fubftances  to  which 
ihey  belong;  we  muft  therefore  examine  what 
thofe  properties  arc. 

The  properties  of  fubftances,  as  far  as  we  can 
underftand  them,  are  the  relations  which  they 
bear  to  our  fenfes,  and  to  other  fubftances  on  or 
from  which  they  are  capable  of  producing  or 
receiving  fome  peculiar  obfervable  change.  1  hefe 
laft-named  fubftances  are  called  chemical  agents ; 
the  properties  which  relate  to  our  fenfes  are 
called  the  external,  and  thofe  that  relate  to  cho- 
mical  agents  the  inte^naty  charafters  of  bodies. 

In  the  Treatife  I  formerly  compiled  on  this 
fubjeft  I  confidered  the  internal  properties  of 
minerals  as  the  only  that  were  fuBiciemly  charac- 
fcriftic  of  the  fubftances  to  which  they  belonged. 
A  more  mature  confideration  has  undeceived  mc. 
C  4  1  per- 


I 


24  Of  tbt  dijiin£iive  Chara£lers  of . 

I  perceived  that  names  having  been  giver  to  dif- 
ferent mineral  t'ubftances,  fometimes  by  reafon 
of  their  external  properties,  fometimes  by  rcal'on 
of  their  internal,  and  the  bulinefs  of  the  niiiie- 
ralogift  being  to  diflinguifli  the  iubjt^s  to  which  ' 
thoic  different  names  have  been  given  from  each  > 
other,  he  miift  in  lome  cafes  relv  chiefly  on  the 
external,  and  in  others  chiefly  on  the  internal, 
charaflisrB  \  but,  if  any  ambrp,uity  remain,  the 
decifton  miift  rail  with  thcfc. 

Thus  diamonds,  rubies,  emeralda,  and  other 
precious  ftones,  received  their  names,  and  were 
Weil  diftinguifhed  from  each  other,  long  before 
their  in/on^/  properties  were  known,  it  even  at 

firefent  they  can  be  (aid  to  be  fo:  i  he  re  m  lift 
iirely  then  be  fome  means  of  diilinguifliing  them, 
and  thefe  means  can  be  no  other  than  ihtirexter- 
nal  properties:  it  were  indeed  a  meljncholy  cir- 
cunirtance  to  a  jeweller  if  there  were  no  other 
certain  way  of  diiilnguilhing  diamonds  than  their 
internal  properties;  tor,  the  only  one  of  that 
kind  with  which  we  arc  at  prcfcnt  acquainted  19 
their  dellruftibility  by  heat ;  he  fbotild  therefore  ' 
defiroy  the  flone  before  he  could  know  it. 

What  1  have  faid  of  precious  llonea  may  be 
underllood  of  far  the  greater  number  of  ftony 
fubQanccs!  either  they  have  not  beim  analyzed, 
or  the  analyfes  given  of  ihcm  prcftnt  different 
refuiis,  and  confcqucntly  are  undccifive;  yet, 
fmce  they  can  be  diftinguiOicd,  it  is  plain  this 
diflir.ftion  may  be  made  bv  ex';rnal  characters. 

It  mud  be  remarked,  ;.jvvevcr,  that,  in  dillin- 
guifbuig  eanbsaiid  Hones  which  have  never  been 
analyzed,  or  which,  independently  of  any  ana* 
iylis,  have  received  llieir  denominanon  from 
viere  external  cbara£kers,  ambiguities  frequently 
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arife}  and  doubts  may  remain,  which  can  bo 
removed  only  by  the  application  of  chemical 
lefts  or  internal  charadcrs,  not  indeed  analyfes, 
but  other  tefts  of  more  cafy  and  fpccdy  appli- 
cation. 

Again,  many  minerals  have  received  their  de- 
nominations merely  from  imernal  propcnics, 
fuch  as  iimellones  and  marls,  &c.  The  only 
certain  tcfts  of  thefc  are  chemical  agents,  though 
external  characters  may  afford  a  high  degree  of 
probability. 

The  over-zealous  difciplei  of  Mr.  Werner 
contend  for  the  fufficlcncy  of  external  chara<5lers» 
in  all  cafes,  with  refpedt  co  Hones  that  have  been 
already  analyzed,  it  vvere  an  eafy,  if  not  an 
invidious,  tafk  to  refute  ihem,  from  the  miftakcs 
into  which  the  moH  eminent  of  them  have  fallen, 
through  too  great  reliance  on  thefc  chara^erst 
but,  in  iufiice  to  Mr.  Werner,  1  muft  fay,  that 
he  recommends  the  aid  of  eafy  chemical  tefta, 
and  has  in  fume  cafes  happily  applied  them. 

it  has  been  objeflcd  to  external  charaftcrs,  by 
myfclf  and  many  others,  that  they  arc  not  of  3 
fixed  and  permanent  nature,  nor  appropriated 
purely  and  lingly  to  any  particular  fpccies,  buc 
common  to  many,  and  incapable  at  leaft  as  to 
their  gradations  of  a  definition  fufficiently  precife. 
The  firft  part  of  this  objeflion  is  certainly  true» 
if  applied  only  to  one  or  two  of  thofe  charafters; 
but,  it  they  be  taken  in  their  totaliiy,  it  will  very 
rarely  happen  that  they  fuit  any  mineral  but  one^ 
and  in  fucU  cafes  chemical  tefts  may  dccidej  yet 
even  this  afiillance  may  be  fometimes  unfuccefs* 
ful,  as  in  nature  many  fpecics  border  upon,  aild 
pafs  into,  each  other,  and  thus  deny  fufficient 
grounds  of  diflin^ion.  As  to  the  difliculty 
arlfing 
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ph/orptian  or  dijfu/ion  in  water,  f/nell,  and  ta^a  i 
fo  which  Mr.  Werner  adds  the  various  refrige- 
rating powers  of  bodies,  but  thefe  1  moftly  oti)it 
jW  B»  vague. 


Jnternal  CharaHen, 

Relation  to  acids,  changes  operated  in  low 
lieatf,  fufibiltiy  4nd  other  changes  in  higher 
degrees  of  heat,  phofphorefcence,  magnenfnii 
ele^ricity,  and,  lazily,  the  refult»  of  a  JMl| 
siuUyfi). 


Colour u 

Of  ihcfe  I  fliall  name  only  the  mofl:  fimplei 
ind  thofc  whofe  denominations  require  fi){QC 
explanation. 

iVbite,  Milk,  while — contains  a  flight  mixture 
pf  blue. 

Grey — a  mixture  of  white  and  black,  in  which 
fiowevcr  the  white  predominates. 

Lead  grey— grey  with  a  flight  mixture  of 
azure  blue. 

Pearl  grey — pale  grey  with  a  flight  miKture 
pf  violet  blue. 

Smoke  grey-~datk  grey  with  a  flight  mixture 
of  blue  and  brown,  as  in  flints. 

Steel  grey — nearly  the  fame,  but  with  a  more 
metallic  afpeA. 

Black. 

Blue.     Indigo  blue — the  decpeft,  nearly  black. 

Azure  blue — fomewhat  lighter. 

§malt  blue — paiei  than  the  foregoing. 

Lavender 
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Lavender  blue — ^bhie  widi  a  munire  of  grey, 

and  a  thade  of  red. 

Violet  blue — ^reddifti  blue 
Celcllial  blue — pale  blue  nritbail^ht  fbftdc 
of  green, 

Grteii — refults  from  a  mixture  of  yellow  and 
blue. 

Verdigris  green — that  in  which  no  ihade  of 
yellow  is  perceptible,  rather  bluilb. 

Celadon  green — bluifli  green  with  a  fiiade  of 
grey- 
Mountain  green — pale  greyifh  green. 

Emerald  green — pure  green. 

Meadow  green — lively  green,  in  which  how- 
ever the  yello.v  predominates. 

Apple  green — green  verging  to  white. 

Leek  green — dark  green  with  a  mixture  of 
brown. 

Piftachio  green — meadow   green  with  a  mix- 
ture of  brown. 

Sparrow   grafs    green — pale   ycllowifh  green 
with  a  mixture  of  grey  and  brown. 

Olive   green — pale    ycUowifh   green    with     a 
flrong  miMure  of  brown. 

Canary   green — pale  yctlowifh  green  without 
any  mixture  of  brown. 

Tilhw — refults  from  a  mixture  of  orange  and 
green. 

Sulphur  yellow — pale  greenifli  yellow. 

Lemon  or  gold  yellow — the  purcft. 

Honey  yellow — yellow    with  a  mixture    of 
reddilh  brown. 

Wax  yellow — darker  than  the  foregoing. 

Copper  yellow— pale  metallic  with  a  ihade  of 
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Brafs  yellow — pale  metallic  wiih  ^  fhade  of 
green. 

Straw  yellow — well  known. 

Wine  yellow — pale  rtrddilh,    and   fomewhat 
brownilb. 

Ochre  yellow— fomewhat  dark  wich  a  fliade 
of  brown. 

Ifabella  yellow — hrownifli  yellow  with  a  fhade 
of  brownifli  red. 

Orange  yellow — rcddifli  yellow. 

Red.     Aurora  red — high  red  wirh  a  fhade  of 
yellow. 

Hyacinth   red — high    red    with   a   fliade    of 
brown. 

Brick  red — well  known. 

Scarlet  red — well  known. 

Copper  red — metallic  with  a  fhade  of  yellow. 

Carmine  red — the  pureft. 

Bloodied — darker,  well  known. 

Cochineal  red — high  red  with  a  mizlure  of 
bluifh  grey. 

Crimlon — high  red  wiih  a  fhade  of  blue, 

Flelh  red — pale  red  of  ihe  crimlon  kind. 

Rofe  red — pale  icd  of  the  cochineal  kind. 

Peach-liower  red — pale  whicifh  red. 
.  Mordore — dark    red    ot'    the   crimfon    kind, 
mixed  with  btown. 

Bro\milh  red— blood    red  mixed  with  brown, 

Bryzvn — refults  fiom  a  mixture  of  red,  black, 
and  yellow, 

Rtfddifh  brown — brown  verging  to  blood-red. 

Clove  brown — dark  brown    with    a  icarcely 
perceptible  Ihade  of  crimfon. 

Ycilowifh  brown — pale  brown  with  a  fhade  of 
ochre  yellow. 


Tombac 
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Tombac  brovifn — metallic  ycHowifc  browfl. 
Liver  brown — greyifli  brown. 
In  examining  the  colours  of  foffils  the  mternal'l 
!s  chiefly  to  be  regarded,  as  the  external  i*  oftcd 
ftained  or  tarnifhed,  and  the  furfacc  freqocntly  o^ 
a  different  nature  from  decompofhionor  mixmre 
«tth  a  foreign  mineral. 


Shape, 

The  fliape  of  foffils  is  cither  ittdeterauMatijM 
farticulafy  or  regular.  I 

Indeterminate,  or  atiarphoUSf  Is  that  which  CMf  1 
be  compared  with  no  other. 


Particular  Shapes* 

Dentiform^  fhort,  fomewbat  crooked,  cones. 

Filiform. 

Capillary  ftJll  finer. 

Interwover.f  or  reticular. 

Dtnritie,  or  arhrefccnt. 

CorallifoTTity  or  forked  and  crooked  *, 

Slalaiiiiic,  cones  ilTuing  from  a  common  fteni. 

TubuUform,   lender  cylinders  adjoining  each 
other. 

Ramified. 

Botryoidal,  like  grapes. 

Kidney/orru,     or    reniferm,    round    elcv&ti 
bearing  other  fmall  slevalions. 

Bulbous,    prefentJng  rounded  elevation*   wil 
(ome  dcprcfltons. 

Dtprejfed,  an  elevation  beat  in  in  the  middle 'f'. 
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Specular,  prefenting  a  flat  poliflicd  furfacc  like 
t  mirror. 

Cellular,  prefenting  cells  fornjed  of  laminse 
croffing  each  other. 

Perforattdf  travcrfed  with  round  holes. 

Corroded, 


Deierminate, 

Under  this  head  arc  comprehended  the  vanoat 
forms  of  cryftallizcd  fubftanccs,  refultiug  from 
the  affcmblage  of  a.  determinate  number  of  fides. 

The  varieties  of  form  which  crynallized 
bodies  prcfent  I  ihall  not  attempt  to  enumerate, 
and  fo  much  the  lefs  as  I  think  their  detail  of 
Ycry  little  ufe.  Thofe  who  wifti  for  more  infor- 
iliation  on  this  head  may  confult  Home  de  Lifle, 
Mr.  Werner,  and  an  excellent  DIlTertation  by  Mr. 
Wideman,  in  the  4th  volume  of  the  Berlin  Ob* 
fervattons. 

A  furface  on  which  very  minute  cryftals  abound 
is  called  drojy. 


Luftre. 

Luftre  is  the  glofs,  and  often  brightnefs,  which 
foflits  difcover,  fometimes  on  their  external  fur- 
face,  but  more  frequently  on  their  internal  furfacc, 
when  frefli  or  broken.  Of  this  luftre  Mr.  Wer- 
ner diAinguifhes  various  forts ;  the  metaUic^  the 
pearly,  the  waxy,  that  of  greafe,  the  glojfy,  and 
ihe  common.  When  no  particular  fort  is  men- 
tioned, it  is  underftood  Co  be  of  the  commoa 


kind. 


There 


I 


js      "  DifiinahH  Chara^trj. 

There  are  alfo  different  degreetoi  luftre,  which 
1  denote  by  figures. 

4.  denotes  the  llrongcft,  and  is  perceived  at  a 
cercfiin  dilbnce,  fuch  as  that  of  diamonds  and 
poiilhed  metals. 

3.  denotes  a  weaker,  fuch  as  that  of  cryftalsor 
metals  not  much  polifhed  *. 

2.  denotes  a  fliil  weaker,  as  that  of  Clk,  or 
fliil  iefs  glofly  f. 

I.  when  only  a  few  particles  reflect  any  luftre, 
or  it  is  exceeding  weak, 

o.  dull,  reflecting  no  luAre  at  all. 

When  luftre  is  mentioned  limply,  without 
Specifying  which,  the  ialernal  is  underilood. 


Tranfparency. 

Of  this  Mr.  Werner  diftinguifhes  feveral  degrees, 
which  I  note  by  figures. 

4.  denotes  that  degree  which  allows  objefts  to 
be  clearly  diftinguifhed  J. 

3.  that  which  I'uffers  objefls  to  be  perceived, 
but  not  diftindtly  §. 

2.  that  which  tranfmits  light,  but  does  not 
permit  objeifts  to  be  dilcerned  |{. 

t.  that  which  tranfmits  light  only  at  the  edges. 

o.  denotes  perfect  opacity. 

When  a  foffil  poffefTes  thefe  qualities  in  various 
degrees,  1  place  the  figure  denoting  the  mofl 
ul'ual  degree  firft,  and  the  Jeaft  common  degrees 
follow  in  their  order. 


*  Sehr  glanKnde  of  Wei 

ler,  and  glaniende. 

'f'   Wenig  glanzenilc. 
J  Haib  dutthiiitit;. 

I  D.,rci.lij;tig. 

U  Durch  Ichciiicnd. 

,  Texture, 
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Texture  or  Fraiiure. 
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The  texture  of  a  Foflil  is  difcovered  by  break- 
ing it ;  and  hence  Mr.  Werner  commonly  calls  it 
the  fraOure  \  though  this  appellation  be  not  the 
moft  juft,  yet,  ES  ic  is  now  in  conftant  ufc,  and 
well  underfiood,  I  (hall  alio  employ  it  in  the  fame 
fenfe.  Mr.  Werner  no  ^vhete  mentions  in  what 
direflion  this  frjiflure  ihould  be  made;  but  I  think 
it  may  be  coUcfled  that  it  ihoiild  be  made  in  the 
diredion  in  nnii.h  it  may  moft  eafiiy  be  effected, 
and  raoft  commonly  the  crofa  fra^ure  is  to  be 
underftood  ;  the  natural  feams  or  joints  of  the 
ftone  are  to  be  avoided. 

The  form  of  the  internal  furface  of  a  foflii, 
which  its  tradure  prefents  to  us,  relblts  from 
that  of  the  minute  panicles  that  co-npnfe  it,  and 
are  called  the  grain  of  the  flonc  or  inflil ;  ditfe 
may  be  fo  minuie  and  cloll-  as  Itartely  co  be  dif- 
linguifbed,  or  mofe  open  ^ad  d'ltmit;  according 
to  the  dirci^ion  and  nioiie  of  union  of  li.tie  par- 
ticles the  frafture  is  diOinguiOicd  into  compaif, 
jfirwj,  firiated,  fol.aUd,  atta  Jh:y. 


Of  thf  CompaSl  Fra^urc  ■». 

The  compidt  frafture  is  that  in  which  the 
minute  particles  of  a  foflll  arc  either  uniformly 

*  Much  obfciirily  prev»ili  in  this  part  of  Mr.  Wcrner'i 
trcatife,  which  h"  hai  ot  late  I  iiuocrltand  much  imprinv.i  • 
aod  hence  1  m.iy  havt  mttbKcn  his  meaning  in  loin.  -)• 
Arinccb,  more  cipeciall)'  a$  1  cannot  prncure  the  oti^i.i.il 
(whk~  I  loll),Kn<l  an.  obliged  v<  life  the  French  lunlLtiun. 
1  alio  add  fomcwhat  Irom  Mr-  Karilca. 

D  arranged. 
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arranfje^,  or  at  lead:  have  no  particular  determi" 
natc  direiSion  nor  inequalities,  but  thofe  arifing 
from  the  mere  aft  of  breaking  it:  of  this  frac- 
ture there  arc  fix  forts,  the  uneven,  even,  con- 
tbaidiil,  fplintery,  earlhy,  and  hackly. 

The  uneven  rakes  place  when  great  itiequalitles 
prevail  in  the  direfiion  of  the  line  of  fracture. 

"Wit  even  is  that  which  prel'ents  flat  furfaces 
with  Icarcely  any  prominent  parts. 

The  conchcidal,  otherwifc  called  lejlaceous,  pre- 
fcnts  round  elevations  and  depreflions  like  iSells : 
the  perfed  is  fingle,  and  the  elevations  are  often 
wrinkled  ;  the  vnperfcH  is  flatter,  or  the  eleva- 
tions and  depreflions  are  more  minute  and  more 
numerous. 

The  fpliiitery  difcovers  fcales  ari'fing  from  fplits 
or  iiffuies  parallel  to  the  line  of  fradtme,  which 
arc  thicker  at  the  end  at  which  they  llilt  adhere 
than  at  the  end  at  which  they  arc  feparate; 
and  confcqueniiy  are  opake  at  the  thick,  hut 
foraewhat  tranfpArenC  at  the  other  end,  elfc  their 
reparation  would  fcarcely  be  perceived :  thefe 
fplinterS  are  either  lOarfe  or  /ne,  fonietimes  fo 
minute  as  to  be  fcarcely  difcernible.  From  the 
fize  of  thefe  fplinters  minerals  are  denominated 
coarfe  or  fine  grained. 

The  earthy  JraSure  ii  that  which  prefents  fmall 
rough  prominences,  as  dry  clay:  it  is  however  dif- 
ringtiiflied  into  coarfe  and  fine.  It  is  commwily 
(xUitUte  of  liiftre  and  transparency. 

The  hackly  prefents  fiiarp  points,  eafily  per- 
CBoml  in  feeling  it. 
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Of  the  Fibrsus  Fra£lure. 

This  prcfent!  either  lines  or  threads,  fome  fo 
6ne  as  to  be  fcarcely  perceptible,  and  fome  groflcr 
*or  coarfer.  Thefe  atcjfrargbt  or  curved,  parallel 
or  diverging,  or  Jlellattd,  that  is,  diverging  like 
the  rays  of  a  Itar  from  one  common  center,  or 
bundled  together,  or  interlaced. 


Of  the  Striated  FraHure. 

The  (Iriated  frafture  confiCts  of  long  narrow 
fcparable  p.fris,  laid  on  or  beftde  each  other; 
tbey  have  proportionably  more  length  than 
breadth,  and  are  thicker  at  one  end  than  at  the 
other;  however  they  frequently  differ  in  breadth, 
and  hence  they  are  divided  into  fine,  or  narrow, 
ot  broad.  Tiicir  dire(£tion  is  alfo  either  y^ra/^of 
or  curved,  parallel  or  diverging,  or  JielUited,  or 
bundled,  or  interlaced. 


Of  the  Foliated  FraEhtre. 

This  difcovcrs  plates  nearly  as  broad  as  long, 
with  polifhcd  Ihining  furfaces,  and  commonly 
even  fpecular  ;  fome  have  large,  fome  exceeding 
minute /ucc/r;;,  iomz  flraigbt ,  fome  curved,  fome 
undulating  or  %vai'y,  fome  parallel,  fome  diverging : 
when  fniall  and  iircgularly  placed,  liiey  are  often 
called  fcales.  Minerals  that  conlilt  of  grains,  and 
are  at  the  fame  time  foliated,  are  called  franu- 
D  z  krly 
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larly  fdiaied.     When    the    lamella   abound    in 
cracks^  I  call  that  fraflurc  l^t  Jhattered  foliated. 

Of  the  Slaty  Fra£Iure. 

This  Mr.  Werner  has  not  explained.  It  fecms 
to  differ  from  ihe  foliated  in  this,  thar  the  laminse 
are  larger,  thicker,  and  ha%'e  not  a  polifiied,  of 
at  lead  not  a  fpccular,  furface. 

The  impcrfeflly  llary  is  often  ca\]td  Jlil^ofi. 

We  may  alfo  diftinguifti  the  ihick,  tbtn  or  fine 
flaty,  and  alfo  the  curved  and  undulating. 

Shape  and  Sbarpnefi  of  the  Fragments. 

When  a  foflil  is  broken  into  fragments,  the 
ihape  of  thefe  is  moft  frequently  indeterminate, 
but  fometimes  cubical,  rhomboidal,  or  pyramidal, 
or  trapezoidal,  although  thefe  forms  are  often 
difguifed  ;  alfo  the  long  fplinUry,  the  hroadfplin- 
iery,  and  the  tabular  which  confifts  of  plates 
that  gfuw  thinner  and  fharp  ac  the  extremities, 
are  obfervable. 

When,  in  the  fcquel,  the  form  of  the  frag- 
ments is  not  mentioned,  ic  is  to  be  underfl^od 
that  it  is  indeterminate. 

The  ftiarpnefs  of  the  fragments  muft  alfo  be 
noticed  ;  4  denotes  the  ftiarpell,  as  thofe  of  gtafs; 
3,  iharp,  but  in  a  kfler  degree  ;  z,  rather  Iharp  ; 
I,  rather  blunt  i  o,  perfeitl/  blunt. 


1 
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Difiinn  Concretions. 

Thefe  are  difcovered  by  their  dininfl  and  fcpa- 
raic  pofition  in  the  internal  (Iruiflure  of  a  mincrtl, 
or  by  the  intervention  of  a  delicate  rift  or  fiflure ; 
they  are  of  three  forts,  the  granular,  lamellar^ 
and  totumnar. 

The  granular  have  nearly  an  equal  breadth  and 
thicknefs,  and  appear  rather  rounded  \  they  are 
either  grofs,  coaije,  fmall,  fine,  angular,  &c. 

The  lamellar  are  thofe  whofc  length  and 
breadth  are  confiderable  in  rcfpeft  to  their  thick- 
nefs; they  are  thick  or  thin,  fpherically  con- 
vex, &c. 

The  columnar  are  thofe  whofe  length  much 
exceeds  their  breadth  and  thicknefs,  which  arc 
nearly  equal. 


Cobefton. 

Under  this  head,  the  firmnefs,  bardnefs,  and 
impenetrability  of  minerals  are  noted;  thofe  that 
ftrongly  rcfift  frafture  are^rw  ;  (hole  that  a  blow 
fliivers  into  many  pieces  are  called  brittle. 

Of  hardnefs  Mr.  Weiner  dilHnguiHies  many 
degrees:  i°  he  calls  thofe  minerals  ^(7r,i  that  ^ive 
fire  with  fteet,  and  among  thefe  he  diftinguiflics 
thofe  thatj'iWJ  to  the  file,  as  the  white  copper  ore, 
hxmaiites,  &c. ;  thofe  that  yield  but  fligUily,  as 
Hints,  cryClal,  calcedony,  S:c.;  thofe  that  </o  no/ 
^ifWii;  tf.V.  as  diamonds,  lubies,  eineralds. 

2°  he  Renominates  thofe  half  hard  [hat  do  not 
give  fire  with  ftcel,  and  are  difficultly  Icraped  by 
Da  a  knife. 


a  knife,  as  fiuors,  zeolytes,  calcareous  fpars,  ba- 
faUs,  &c. 

3"  he  calls  tender  or  foft,  thofe  that  may  eafily 
be  fc raped  by  a  knife,  but  nor  by  the  nail,  a( 
barofelriiite,  mica,  fcrpentines,  &c. 

4^  he  calls  very  foft  or  tendir,  thofe  that  may 
be  fcrapcd  by  the  nail,  ss  Aeatites,  gypfum, 
talc.  Sec. 

I  diftinguilh  the  various  degrees  of  bardncfs  bf 
figures. 

3.  denotes  the  hardnefs  of  chalk. 

4.  a  fuperior  hardnefs,  but  yet  what  yields  to 
the  nail. 

5.  that  which  will  not  yield  to  the  nail,  but 
eafily  and  without  griitinefs  to  the  knife. 

6.  that  which  yields  more  dJlficulily  to  the 
knife. 

7.  that  whic'i  fcarcely  yields  to  the  knife. 

S.  that  which  cannot  be  fcraped  by  a  knife, 
but  does  not  give  fire  with  ftccl. 

g.  that  which  gives  a  few  feeble  fparks  with 
•  flccl,  as  bafalt. 

10.  that  which  gives  plentiful  lively  fparks,, 
as  eint. 

The  fuperior  degrees  arc  difcovered  by  obfcr- 
ving  the  order  in  which  (tones  cut  each  other. 
Under  this  head  alfo,  flcxibittty  and  claJicHy  may 
be  noticed. 


D.-«J1:,. 


This  is  found  by  taking  the  fpecific  gravity  pf ; 
floncs,  8(c.  in  diftillcd  water  at  the  temperature' 
of  from  59°  to  64"  Kahr. 

As  ihe  temperature  of  62°,  the  true  tempera- 
ture for  tdking  fpecific  gravities,  docs  not  al*aya 
7  prevail, 
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prevail,  the  fpecific  gravity  of  a  folid  being  found 
ac  any  other  temjieracure  between  45"  and  75" 
Fahr.  may  be  found  by  the  following  table,  fuch 
Bs  ic  would  be  if  examined  when  both  It  and  the 
water  were  at  62". 


Then  as  the  fpecific  gravity 
of  water  at  62°  is  to  its  fpec.  gr. 
at  n  degrees  between  45°  and  75' 
nclufively  ;:,  fo  is  the  ipec.  grav. 
)f  any  folid  found  at  n  degrees 
to  thst  which  it  would  be  fuund 
to  poflers  at  62". 

Again,  as  diflilled  water  can- 
ot  always  be  procured,  it  is  pro- 
per to  know  \vh.'C  the  fpec.  grav. 
found  in  common  or  pump  water 
would  amount  to,  if  inltead  of 
pump  Water  diftillcd  water  had 
been  ufed.  '1  his  may  be  difco- 
vcred  in  the  following  manner: 
fuppnfing  you  have  fome  parti- 
;ular  folid,  whofc  lofs  of  weight 
in  diftilk-d  water  of  the  tempc- 
■  of  62°  is  known,  but  if 
tlie  temp.  62"  does  not  then  pre- 
iil,  full  find  wkat  the  lofs  of 
weight  of  the  lolid  would  be  in  diftilled  water 
of  the  given  temperature  by  the  annexed  table, 
and  this  analogy. 

As  the  Ipcc.  grav.  of  dirtiltcd  water  at  62°  is 
lo  its  fpec.  grav.  at  n  degrees,  fo  is  tiie  lofs  which 
a  folid  fuffeis  in  it  at  62°  to  the  lofs  which  it 
fuffers  in  it  at  n  degrees.  By  this  means  you  find 
(be  lofs  ibat  particular  folid  would  fuffer  at  n  de- 
grees, the  given  temperature,  in  diAilled  water; 
D  4  this 
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vily  of  A  alei 

45 

icuoS 

^°  , 

10007 

53.« 

10005 

55 

10004 

57 

10703 

59 

io:oz 

60,5 

10001 

6z 

10000 

5j 

999S 

66 

999  7 

68 

9995 

69 

9994 

70 

9993 

7' 

9992 

7' 

9991 

73 

Q989 

7+ 

9988 

75 

9987 

1 
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thi?  folid  cherefou  (hould  make  a  part 
Diini  iii\o^i^.\\  JuntlUx. 

7'hen  -.uowint;  ibe  lofs  of  this  folld  in  di0iiled 
water  ji  the  given  temperature,  and  alfo  its  lofs 
in  j'ump  water  ar  rhi  fame  degree,  and,  dividing 
the  IjUlt  by  the  former,  you  have  the  fpec,  grav. 
ot  the  pump  wjter  at  the  fame  degree. 

stilv-  'He  fpecific  gravity  of  pump  or  other 
water  being  tlius  had,  vou  may  find  wliat  fpecific 
gravity  the  foli'is  under  examination  v\ould  have 
in  dtftilled  water  in  the  fame  temperature  as  that 
(tf  the  punip  water  in  which  their  fpecific  gravity 
is  fLi])|n)I"eil  to  have  been  already  obtained;  by 
tiii*  fiiialr)gy,  as  the  fpcc.  giav  ot  diftilled  water 
af  the  given  temperature  is  to  that  i»f  pump, 
water  at  ihc  fame  teniperatuie,  fo  is  the  lofs  of 
the  folid  examined  in  pump  water  to  the  lofs  it 
wo.ild  experience  in  diftilled  w.iter :  then  dividing 
the  weight  in  air  by  this  lof^,  the  {^tc  grav. 
it  would  have  in  diftiileil  ■■vatcr  at  this  tempera- 
ture lb  obtained;  alter  ivhicii  the  fper.  grav.  it 
would  have  at  62    is  lound  by  the  ficfl  analogy. 

Mr,  Rrilfun  has  determined  ivith  much  accu- 
racy the  f^'cc.  grav,  of  a  great  variety  of  minerals, 
but  unfortunately  he  was  ill  informed  of  the  true 
dcnon:ination  of  many  of  thofj  fubll^nccs,  and 
ncgleftetl  dcfcriliing  th(.m,  which  renders  .his 
woik  in  many  cafes  of  little  ufe.  He  tells  us 
■a  bis  preface,  that  he  took  them  at  14*^  of 
Keaumur,  but  docs  not  fay  whether  he  em- 
■WJC1I  the  true  thermonteter  of  Reaumur,  or 
■bK  improved  by  himfelf.  1  fuppofe,  how- 
«^  "hit  meant  the  Utter,  as  it  is  employed  in 
obfervatlnns  of  Paris  tince  the 


'  anfwer  very 

following  work  the 

fpecific 
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fpccific  gravities  of  many  minerals  are  given  that 
were  never  before  examined,  as  well  as  of  a  great 
number  chat  had  been  examined,  but  not  in  all 
tbeir  v^irjciics. 

Mr.  Werner,  though  he  recommends  an  accu- 
rate deierminaiioii^i, en  ii  can  be  obtained,  di-> 
vides  in  general  all  mineraU  into  i°  fupernalant, 
that  is,  that  float  on  a  *ter.  2"  light^  viz.  tbofe 
whofe  fpcc.  grav.  extends  from  i,  to  2,000.  3° 
not  nmarkably  be^vy,  whofe  fpec.  grav,  extends 
from  2,000  to  4,000.  4'  beaz<\\  whofe  fpec.  grav* 
extends  from  4,  to  6,000 ;  and  5"  very  btmry^ 
whofe  fpcc.  grav.  exceeds  6,000.  This  grofs  dc- 
icrmination  may  be  learned  by  long  experience 
of  weighing  them  in  the  hand. 

The  nioft  convenient  inflrument  for  taking 
fpec.  gravities  is  that  invented  by  Mr.  Nicliolfon, 
of  which  a  dcfcription  may  be  fcen  in  voi.  II.  of 
the  Memoirs  of  Minchefter,  or  Mr.  Magellan's 
improved  edition  of  CionlUdt. 

When  the  I'pec-  grav.  of  any  ftone  is  much 
inferior  to  that  of  the  fpccjes  to  which  it  other- 
wif;;  fL-ems  to  belong,  it  were  proper  to  reduce  it 
to  powder,  and  take  its  fpec.  grav,  in  that  flatc 
alfo. 

Adhesiom  to  the  tongue  and  fingers,  Coloi'r  of 
*  Jireak,  Diffdsion  in  •water ^  are  eafiiy  under- 
ftood 

As  to  iha  Feel,  we  may  diflingullh  thofethat 
are  rough,  Jmooth,  or gicajy. 

The  Smell  may  be  J'ulphiireous,  luminous, 
urinoiu^  or  etirthy. 

The  Taste  aflrin^enl,   faf'ne,  &c. 

As  to  the  REFRIGERATING  Povi-iiR,  that  is,  of 

impreffing  a  fenfation  of  cold  when  telt,  ihough 

in  general  it  is  too  vague  to  dcferve  notice,  yet 

in  fomc  particular  inilances  it  may  be  ufeful  to 

oblervft- 
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obfervc  that  in  the  fame  temperature  prccloiil 
floDcs  feel  colder  than  the  artificial  or  falfe  gems, 
or  other  ftoiics  of  the  lillccous  cJafs;  and  thefe, 
than  ftones  of  the  argillaceous  or  calcareous  ;  and 
marble,  than  alabaders  or  gypfums;  and  traps 
ct  bafaUs,  than  lirrpentines. 


Of  ibt  inlsrnal  Properties  ef  Minerals. 

OF  this  fort  are  i°  their  magnetic  and  eteftric 
properties. 

a'.  Tbiir  relation  to  acids.  Their  folubility 
therein,  cither  partial  or  total,  when  entire  or  in 
powder,  with  or  without  heat,  eStrvefcencc, 
change  of  colour,   gelatinafion,  &c. 

^\  7heir  relation  to  fire  ;  and  1°,  in  low  beats^ 
ibcir  di:Lrcpitation,  difcolou ration,  induration, 
lofs  of  weight,  phorphorcfcencc,  &c. ;  2%  in 
higb  heats,  the  calcination,  Infiifibility  or  fufibi- 
liiy,  at  different  degrees  ineafured  by  Mr.  Wedg- 
wood's Pyrometer,  an  itiArunifnt  of  indifpcnfable 
utility  in  minera logical  relearches  ;  its  fcale  com- 
mences at  the  heat  at  which  iron  is  vilibly  red  in 
the  day  time,  ihiit  is,  at  about  1077  Fahr.  and 
extends  to  170"  ot  his  fcale,  and  perhaps  farther  : 
each  digrcp  of  Wedgwood  is  equal  to  i  50  Fanr. 
above  1077.  An  idea  of  the  heats  it  iiieafurej 
nay  be  had  by  tile  following  table : 

Bvafs  melts  at  -  -  ai' 

hwcdidt  Copper 

1-inc  fiiver 

llwgokl  .  . 

taft  wcltlinp  hi'ac  of  iron 


Z7 

23 

90 


,,C««tcll  of  Uino 
.  ClWKilof  u  common  fmith's  forge       125 
t  coju'cr  and  brafs  foundtrics       140 


Oft 


Call  iron  mehs 


43  ' 


130 

Hea:  of  iron  foundcries  -  150 

Grcatcft  heal  of  a  good  wind  furnace     160 

By  ihe  help  of  a  large  bellows,  loaded  with 
1301b.  wt.  I  raifed  ill  my  forge  a  beat  of  168' 
in  lefs  than  half  an  hour. 

Of  FUSIBILITY,  there  arc  various  degrees  ap- 
proaching more  or  lefs  to  vitrification. 

The  firft  or  lowcit  degree  is  emolU-fienct,  or 
that  degree  of  foftnefs  which  altera  the  fliape  of 
the  body ;  or,  if  the  lubtVancc  be  in  powder, 
produces  agghilinaltan.  Opakc  bodies  by  this 
heat  bcconic  often  flightly  iranlparent  at  ihc 
edges. 

I'he  fecond  dcgrte  is  x\iz porcelain  (late.  In  this  ' 
fonie  points  arc  vitrified,  but  the  greater  number 
are  not,  and  coiirequently  the  gr;iin  can  be  dif- 
tinctly  perceived;  this  alfo  has  its  degrees.  Some 
porcelains  are  Jeftitute  of  lullre,  and  fome  have 
a  flight  glazing;  on  thefe  laft  the  fire  has  had  a 
greaier  elleCl.  Some  porcelains  are  porous,  and 
lonie  compact. 

The  third  is  th:it  in  which  the  granular  appear- 
ance is  deftroyed,  bur  no  tranfparcncy  induced. 
Bodies  in  this  Jlate,  if  they  are  metallic  and  com- 
padt,  are  called  ^c^^'j,  if  porous yttiW^e,  if  they 
have  a  vitreous  g!o!s,  irnaiiieh. 

The  4th  is  that  in  which  the  fuhftances  acquire 
a  feniiiranfparency. ,   And 

n  he  ^th,  that  in  which  they  become  com- 
pletely tranfparcnt.  Both  enamels  and  vitrifica- 
tions are  fomeiimes  compiiH',  fonieiimes  porous. 
Some  fubllanccs  are  incapable  of  becoming  either 
Iranfparent  or  femitran ("parent. 

1  he  moil  commodious  furnace  for  examining 

the  effeft  of  higb  heats  on  minerals  is  a  forge 

fumiflied 
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furnilhed  with  a  large  bellows,  loaded  if  nece^P 
lary.  The  length  of  lime  which  wind  furnaces 
require  to  produce  their  full  effcjft  is  the  cauTe 
ihiii  ihe  fiibftances  frequently  nielt  by  being  long 
in  contain  with  the  c!ay  of  the  crucibles,  whereas 
a  forge  may  be  brought  to  its  full  heat  in  lefs 
than  an  hour;  snti  afrcr  the  firft  experiment, 
which  heats  the  hearth,  in  lefs  than  half  an  hour; 
and  does  not  give  time  to  the  minerals  under  ex- 
amination to  aft  on  the  crucibles,  as  I  have  learped 
from  repeated  experience.  Swanfcy  coal  1  find 
the  heft,     I  call  thofe  bodies 

Very  tcfily  fufible  that  melt  at  between  30*  and 
43"  of  Wedgwood  ;  and 

Eafily  fvfible  tiiofe  that  melt  between  100"  and 

Moderalel)  fu/sble  when  they  melt  between  125° 
and  135". 

H'ptuUly  fiifwlt  \\\ita  xhey  require  a  heat  of 
from  135°  to  150°. 

Very  difficultly  fuftbh  when  a  heat  from  130°  to 
165"  is  necefl'ary  for  their  lufion. 

If  plaiina  crucibles  be  ufcd  they  fhould  be 
coated. 

Mineral  alkali.  boraX,  and  microcofmic  fair, 
deprived  of  the  water  of  cryftallization,  arc  the 
fluxes  generallv  ufed.      1  fcl.ioni  ufe  any. 

The  heat  of  the  blow-pijie  rarely  extends  to 
125°,  and  never  exceeds  130'  of  Wedgwood. 

The  laft  of  the  internal  chatatters  of  mineral 
bodies  is  determined  by  the  produfts  or  rather 
edufts  of  their  analyfls,  of  which  I  lliall  treat 
more  amply  in  the  fequel. 
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SECTION    IV. 


jtn  Idea  of  the  Ctaffificathn  of  Earths  and  Stones. 

v/N  the  moll  general  view  of  an  indifcricni- 
nate  heap  of  eaiths  and  Hones,  we  may  readily 
perceive  that  foiiic  have  an  humoceneous  afpeft; 
none  of  the  parts  of  which  iheir  volume  conlirts 
bearing  ihe  appearance  of  being  compofcd  dif- 
fereiiily  one  from  the  other. 

Others  on  the  contrary  vifibly  involve  two  or 
more  heterogeneous  fiibftances,  either  adhering 
to,  or  inhering  one  in  the  other :  thefe  are  ciilU'd 

ACCREGATES. 

Lartly,  others  feem  to  participate  of  the  na- 
ture of  two  (or  perhaps  more)  iieteroge neons 
foflils,  without  however  any  vifible  feparaiion  of 
one  from  the  other  ;  thefe  1  call  derivatives. 

Thus  we  have  three  primary  divifions  of  earths 
or  ftones. 

In  reducing  each  of  rhcfe  into  minutef  divi- 
fions, we  naturally  begin  with  the  homogeneous 
as  the  molt  fiiiiple. 

The  CLAbsiF:cAi  ION  of  eatths  and  ftones  con-, 
fills  in  their  arrangement  in  a  certain  order  rela- 
tively to  each  other. 

Order,  when  not  arbitrary,  nccelTjrily  fup- 
pofes  both  dif.inMiin  and  refeniblaiue.  Without 
dtj.mSrn  a"  the  bodifs  to  be  arranged  would  be 
equall)'  entitled  'o  the  f;mie  place  in  the  ff rics. 
Without  refembiaiice  no  reafun  could  be  afligned 
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why  a  body  fhould  occupy  one  particular  pTa« 
rather  than  another  place,  there  being  no  relation 

to  conncift  it  with  the  preceding. 

Hence  it  follows,  that  thofe  bodies  which  rc- 
feinble  each  other  moft,  fliould  be  grouped  toge- 
ther; and,  confequently,  that  there  fhouid  be  as 
many  heads  of  general  divifion  as  there  are  ge- 
neral grounds  of  refeniblance. 

If  it  be  afked  whence  this  refemblance  fliould 
betaken;  whether  from  the  external  or  internal 
charafleis?  1  aofwer,  it  fhould  be  taken  from 
both,  it  being  the  rcfult  of  the  joint  confideraiion 
of  both. 

Now  upon  examining  the  felalify  of  homoge- 
neous earths  aiid  ftones,  it  will  be  found  that 
thofe  refenible  each  other  moll  that  contain  the 
largeft  proportion  of  the  Ume  Jtmp/e  earth,  or 
molt  of  the  characterizing  properties  of  the  fame 
fimple  earth  ;  and,  as  there  are  nine  fimple  earths, 
it  follows  thai  there  mult  be  nine  genera,  or  pri- 
mary divilions  of  homogeneous  earths  and  ftones. 

In  the  fame  manner,  under  each  head  or  genus, 
we  may  confidcr  thofe  fubQances  zs  fpecifically  dif- 
ferent that  refemble  each  other  lealt,  or  that  dif- 
fer in  fome  important  property  relatively  to  hu- 
man ufcs ;  for  iy  items  being  fabricated  to  help 
the  memory,  by  pointing  out  the  moft  important 
dillinftions,  and  none  being  more  lo  than  thofe 
that  are  applicable  to  human  ufes,  fhould  never 
lofe  fight  ot  their  primary  end  and  dcfignation, 
I  am  well  aware  that  fome  very  eminent  mineraio- 
gifts  would  wifli  to  rcferve  diltinftions  relative  to 
pra^ic:il  utility,  lor  a  branch  of  mineralogical 
knowledge,  which  they  in  title  CEcounMiCAL  ^ 
Mineralogy;  and  when  thcle  diltinftions  are 
not  of  confiderable  importance,  and  would  intro- 
duce 
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ducc  confufion,  I  think  iliey  may  be  rcfefved 
for  a  feparate  work  of  iliat  nature;  but  wlien 
they  do  not  clafli  with  other  naiural  divilions,  1 
would  not  hefirate  to  plnce  them  in  the  fame 
rank;  and  in  effetfi  thefe  lame  mineralogifts  allow 
potters  earth,  fullers  earth,  tripoli,  &c,  a  place 
in  what  ihey  eftcem  the  natural  fyiteni. 

Hence  i".  The  generic  earths,  combined  with 
an  acid,  are  fpecitically  different  from  thofe  that 
arc  not. 

2".  The  fame  generic  earth,  combined  with 
different  acids,  forms  different  fpecics. 

^.  The  fame  generic  earth,  combined  with  i 
notable  proportion  of  one  or  mote  of  the  other 
earths,  forms  a  diflerent  fpecies  from  the  fame 
generic  caith,  either  uncombined  or  combined  with 
a  iGdmpsrtanI  proportion  of  other  earths.  I  call  a 
proportion  notable  ot  important  when  it  introduces 
a  confidcrable  alteration  in  the  external  or  inter- 
nal characters  of  the  compound.  Thus  fuch  a 
proportion  as  induces  a  confidcrable  change  in 
the  fpeci6c  gravity,  or  in  the  fufibility  of  any 
fubflance,  is  notable  or  important ;  fo  in  the  cal- 
careous genus  fuch  a  proportion  of  foreign 
earth,  or  earths  as  would  prevent  it  from  burn- 
ing to  lime,  is  certainly  of  importance,  and 
the  diftin&ion  grounded  in  nature:  fo  propor- 
tions that  alter  the  fufibility  of  fubflances,  with 
refpeft  to  the  degree  at  which  they  arc  fufible, 
are  certainly  notable,  and  a  good  foundation  lor 
fpecific  diilin£iions. 

But  varieties  of  proportion,  or  even  of  ingre- 
dients, that  produce  no  notable  change,  either 
in  the  Internal  or  external  properties  of  a  com- 
pound, make  no  alteration  in  the  fpecies  ;  and 
in  faft  there  arc  fcarcely  any  earths  or  floncs  th'ac 
have, 
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have,  ftriflly  fpeaking,  the  fame  proportion  of 
ingredients.  Traps  or  bafalts,  and  zeolytes,  vary 
confiderably. 

4.'.  Any  earth  which  forms  Icfs  than  ,'t^  of  a 
compound  is  almoi>  always  of  little  importance. 

5°.  Water  forms  an  important  part  of  any 
compound  when  it  exceeds  ^V  of  the  whole. 

6°.  Calces  of  iron  influence  in  fome  mcafure 
the  properties  of  a  compound  when  they  exceed 
^j  of  the  whole.  If  they  are  themfelves  mag- 
netic, ihey  communicate  that  property  to  com- 
pounds of  which  iliey  form  above -j^- 

SpEciES  are  further  clivifible  from  fome  parti- 
cular i>oints  of  ajfcement  into  feimlieSy  or  claffes 
and  families  i  fomelimcs  it  is  neccffary  to  form 
diAinifcions  where  fpecific  charadcrs  are  not  de- 
cided ;  in  which  cafe  I  diflribute  the  dalles  into 
tribes  and  families,  as  will  be  ietn  in  the  fequel. 
The  minuicr  diverfifications  arc  called  varieties. 
The  term  fpedmsn  corrclponds  with  that  of  /W*- 
tiidual  in  the  animal  kingdom. 
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SECTION    V. 


■J^xfer'ments  on  thefufihle  and  i'sfufbU  rrc^ortions 
of  Simple  Earths. 

x\.S  the  fuftbility  of  fimple  earths  when 
mixed  together  in  certain  proportions,  while 
thofe  earths  fingly  taken  are  infufiblej  forms  ode 
of  the  moll:  furprifuig  pha;iiomena  in  natural 
philofophy,  and  one  of  the  moU  iniportanC 
grounds  of  fpecific  diftinction  among  earths  and 
ilones  in  mineralogy,  1  have  taken  the  pains  of 
afcertaining,  with  more  accuracy  than  has  already 
been  pra(Sil'ed,  the  proportions  and  degrees  of 
heat  at  which  it  takes  place  (many  of  which  had 
never  before  been  tried),  and  alio  the  fulibilicy 
of  mixtures  in  which  an  earth  Is  introduced  that 
never  before  had  been  eli'ayed.  Thefe  expcri- 
menis  are  alfo  produittive  ot  two  capital  advan- 
tages :  I.  They  lead  to  the  knowledge  of  the 
compofition  of  fomeniinerals.of  whofeanalyfis  we 
are  as  yet  ignorant;  and,  idly,  they  ferve  as  a 
left  of  the  analyfis  already  made ;  foait  is  plain, 
that  analyfcs  that  aflign  a  /uftbk  proportion  of  in- 
gredients to  an  int'uiible  itone  or  earth,  or  an 
infufiblc  proportion  to  one  that  is  fufible,  mull  be 
erroneous. 

To  promote  thefc  purpofrs  as  far  as  poffible, 
it  is  nccclfary  to  introduce  and  fet  forth  not  only 
my  own  experiments,  but  all  thofc  of  tny  predc- 
E  ceflbrs 
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ceffors  in  this  enquiry,  in  which  the  proportions 
were  afcertained  with  due  accuracy,  and  the  in- 
gredients fufficiently  pure.  The  cxperimencs  of 
Kenkel,  who  firft  remarked  this  phienomenon, 
do  not  appear.  Mr.  Pott  made  numerous  and 
important  experiments  with  compound  ftoncs 
and  earths,  but  fcarcely  any  on  mixtures  of  ihe 
iimple  earths.  M.  D'Arcet  and  Macquer  alfo 
fcarcely  ever  employed  any  but  compound  fub- 
ftances.  Mr.  Achard  fccms  only  to  have  under- 
taken precifely  the  fame  talk  as  1  have ;  however, 
many  of  his  experiments  arc  liable  to  objeflions, 
which  I  fhail  prefently  mention. 

Mr.  Lavoifier  has  alio  examined,  with  the 
moil  fcrupulous  accuracy,  the  fufibility  of  moft 
minerals  in  the-  heat  excited  in  burning  charcoal 
by  pure  air,  infiead  of  common  atmofpheric  air, 
and  alfo  the  fufibility  of  a  few  mixtures  of  fome 
of  the  fimple  earths:  this  heat  is  lo  powerful  as 
to  prevent  ail  difference  in  the  degrees  of  fufibi- 
lity from  being  perceived;  in  lo  much,  that, 
from  the  fufibility  experienced  in  this  mode  of 
applying  heat,  it  does  not  at  all  follow  that  the 
fame  fubilances  or  proportions  would  be  fufed  in 
the  higheft  heat  of  our  furnaces.  But  we  may 
well  draw  this  negative  conclufion,  that  fubftan- 
ces  or  proportions,  which  do  nor  melt  in  the  beat 
excited  by  pure  air,  are  certainly  infufible  in  the 
heat  of  our  fu-naces. 

The  experiments  of  Mr.  Achard  are  made  oa 
mixtures  in  '  arioiis  proportions  of  calcareous, 
muriatic,  argillaceous,  and  (iJiceous  earths,  taken 
two  and  two,  three  and  three,  and  in  fome  cafct 
four  and  lour. 

'I  o  obiain  the  cnlcareons  earth  uncontaminated 
with  any  other,  he  dUlblved  chalk  in  the  marine 
acid. 
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acid,  diflilled  the  folutioti  to  drynefs,  kept  the 
rcTiduuin  in  red  heat  under  a  mi.ffl;  tor  two 
hours,  by  which  means  the  marine  acid  was  ex- 
pelled from  every  eatth  contained  in  the  chalk, 
except  the  calcareous;  this,  by  the  affalion  of 
water,  he  rcdiflblved,  and  precipitated  it  by  fait 
of  tartar  *  ;  hence  we  fee  it  was  mild  calcareoua 
earth,  and  not  lime,  that  he  ufed  in  his  experi- 
merts.  Magiiefia  he  procured  from  a  purified 
folution  of  Epfom  fall ;  and  argill  from  a  purifii-'d 
folution  of  alum,  both  by  prccipiration  with  a 
fixed  alkali ;  the  earth  of  alum,  however,  ob- 
tained by  this  means,  always  retains  a  portion  of 
the  alkali. 

To  procure  pure  filiceous  earth,  hq  melted  the 
white  fand  of  Freyenwalile  with  four  times  its 
weight  of  fait  of  tartar,  and  formed  a  liquor  fili- 
turn,  which  he  precipitated  by  vitriolic  acid  ;  the 
precipitate,  afrer  edulcoiation,  he  digefled  in  , 
marine  acid,  until  nothing  more  was  dilfolvedi 
ibe  rcliiuuni  was  pure  (iiiccous  earth. 

The  calx  of  iron  he  obtained  by  folution  id 
nitrous  acid,  and  precipiration  by  a  6xed.  alkali  i 
hence  it  was  ptrfciftlv  calcined, 

Thcfeearihs,  mixed  in  the  different  proportions 
that  will  prclir.rly  be  mentinnpd,  he  expofed  to 
ihe  flrongeft  heat  of  the  royal  porcelain  furtiace 
in  Berlin,  and  left  them  in  ir  as  long  as  was  nc- 
ccffary  to  b.ike  the  porcelain  -f-. 

Whdt  the  heat  of  this  furnace  was  cannot  be 
difefllv  affertained,  bu:  m:iv  be  collefted  from 
various  circoiiiftances.  i°.  Mr.  D'Arcct  aflares 
lis,  that  the  heat  of  a  porcelain  furnace  exceeds 

•  Mem.  Rerl.  1779, 
f  M«rD.  Bill.  i7iio  64. 
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even  that  proiloced  in  rhe  fociis  of  the  beft  burn-  \ 
ing  glaflt-s  :  this,  however,  is  not  crctlibic.     Mr,- 
Wedgcwood,  an  irrefragable  witnefs  in  matters  i 
oi  this   naiure,    tells   us    that    common   Chinefe 
porcc'hin  lottens  at  120",   ni;il  fiaks  down  at  ic^b* 
of  his  pyroniciir.     It  muft  therefore  be  baked 
ill  a  nn'rli  lower  heat.     Nankeen  indcctl  even 
refifls  tnis  heat,  but  it  feeirr    lIl;j   only  lort  that   ■ 
dokTs ;  yet  a  good  v.irid  turnace  afTords  a  heat  of  j 
at  Icatl  16::.°,  much  fuperior  confequently  10  the  I 
htghcft  porcehin  hear.     But,  idly,  Mr.  Klaproih 
intornis  us,  thLU  the  heat  of  the  royal  porcelain 
furnace  of  Berlin  is  capable  of  reducing  manga- 
ncfc  CO  a  regultis,  <Tnd  therefore  it  muft  be  at  the 
k-art  equal  to  150°*,  that  being  the  heat  necef- 
fary  to  melt  doivn  iron,     Ncvenhelefs,  it  may  be 
doubted   whether   this   furnace   always  produces 
this  heat,  as  Mr.  Ach.ird  affures  us  that  he  found 
..  mixture  of  filex  and  calcareous  earth  infuftblc 
in  all  proportions  ^  ;  and  yet  I  found  a  mixture 
of  equal  parts  of  both  fufiblc  at  i  jc°,  and  fo  did  1 
Swab,  2  Mem.  Sued.  p.  443;  though  poffibly  | 
his  failure  in  this  iniiance  might  have  proceeded   ■ 
from  his  having  uled  mild  calx,  whereas  Swab 
and  I  have  ufed  lime,  and  this  appears  to  me 
mod  probable. 

But  the  great  defeft  of  rhis  mode  of  effaying 
the  fulibiiity  of  earths  arifes  from  the  well 
grounded  fufpjcion  that  their  fufion  is  frequently 
procured  by  their  a<'tion  on  the  matier  of  the 
crucible,  wiiicli  I'urnifhes  them  both  with  the 
arglll  and  the  filex,  and  confequently  forms  ; 
mixture  very  different  from  thai  nhofe  fufibility  i 

•  Chym.  Ann,  1789.  11, 
t  Moo.  Bcfl.  i;!Jo.  31. 
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is  intended  to  be  explored.  That  the  fiifion  of 
ieveral  earths  and  mixtures,  cfl'aycd  L>ol!i  by  Mr. 
Achard  and  Mr.  1^'Arcet,  aiofc  from  this  ciufe, 
can  fcarcely  be  doubted.  Mr.  Acbard  found  a 
mixture  of  two  p:)rts  calcareous  earths  and  one 
part  magnefia  vitrifiabltf  *,  yet  Mr.  l.avoifiTf, 
wbo  tried  their  fulibility  in  a  much  higher  heat, 
found  them  perfectly  infufibic  in  e.erv  propur- 
lion  ■(",  and  1  found  a  oiixture  of  (hofc  fubitances, 
in  the  proportion  mentioned  by  Mr.  Achaid,  eo 
pafs  through  the  crucible.  The  length  of  time, 
during  which  they  arc  expofcd  lo  heat,  nccef- 
farily  renders  them  liable  to  this  accident,  which 
is  avoided  by  the  brilk  and  I'udden  mode  of  heat- 
ing them  which  takes  place  in  a  forge.  Yet  it 
muft  be  allowed  that  attion  on  the  crucible  cm 
only  take  place  where  calx,  or  magnefia,  or  bary- 
tcs,  are  employed,  either  alone  or  wiih  a  fmall 
proportion  of  argill  and  lilex ;  and  conlcquently 
the  fufibility  oblerved  by  Mr.  Achard  in  other 
cafes  is  above  fufpicion. 

In  my  experiments  the  lime  was  formed  of  the 
pureil  Carrara  marble.  The  magnefia  was  Hen- 
ry's calcined,  whofe  purity  I  never  h,id  caufe  to 
fufpefl.  The  filcx  was  pure  cranfparcnt  cryftal, 
heated  to  redncfs,  quenched  in  diftilled  waicr, 
and  then  reduced  to  impalpable  powder  in  a  glafs 
mortar,  which  It  did  not  corrode.     The  baryies 

I  was  the  natural  mild  barytes.  Of  the  calces  of 
iron,  1  employed  two  forts;  one  thoroughly  cal  - 
cincd  by  folution  in  the  nitrous  acid,  and  expul- 
fion  of  the  acid  in  a  red  heat;  the  other  com- 
mon lult,  from  ^vhich  much  of  its  water  and 
•  Mem.  ] 
4  Mem.  ] 
tl 


I 


,.65. 

J.  sys-  ana  599. 
E3 


fixed 


54 


FuJtbilUy. 


fixed  air  had  been  expelled  by  heating  it  to  red- 
iicls.  The  heat  was  communicated  in  a  forge, 
and  nevtT  laMril  above  thiee  quarters  of  an  hour, 
and  iiiurt  commoni\  but  twenty  or  twenty-fivfl 
minutes.  I  lie  rcfiilts  and  the  degree  of  heac 
will  be  feen  n  (he  lolloiving  tables.  To  eflimate 
the  hest,  I  plated  one  of  \ir.  Wcdgcwood's  py- 
romnerb  in  a  crucible  nearly  of  the  fame  fize  as 
that  which  contained  the  lubftances  to  be  tried, 
and  fet  l>arh  at  an  equal  ditlance  IroHi  the  nozzle 
ot  the  bfjlows. 

To  aviiid  pn.Hxin',  I  fupprcfs  Mr.  Achard'i 
expctitrenis  whvn  made  on  the  fame  mixnifcs, 
and  atniidvd  wih  the  fame  relults;  when  they 
are  mentioned,  they  are  marked  \^A'\. 


TABLES 

Of  the  FafibiUtf  of  the  Simple  Earths  mixed  in 
■various  Proportiettt,  in  Heats  not  exceeding  i66° 
^  Wedgewood. 


Calx  and 
Magnesia. 

Heat. 

1".  Of  Binity  Proponiom. 

SO  P»rt»  calx          1 
50  magnefia            J 

80  calx 

10  magnefia 

7Scalx 

at  magnefia 

66caU 

3j  magnefia 

80  magnefia          1 
30  calx                  J 

66  magnefia           I 
33  "'"                   J 
3ocalT                    1 
10  magneCa            J 

.50" 

lOo 
16s 
.56 

f  jiitlicd,  only  where  in  coniaft 
wiih  the  ciucibic,  intn  a  grey, 
J  partiyviirifiedandparilyporcc* 
1  lain  msls.     ter  Lavoiiier  alfo 
ihey  niell   in   no   proportion  j 
Land  alfo  Ecrgm.  371, 
ivcnt  through  the  crucible, 
went  throngh  the  cniciblc* 
went  through  the  cmeible. 
Tdid  not  melt  but  where  in  con- 
J  taa  Willi  ihe  crucible,  whicli 
1  it  fli^hdy  corroded  and  black- 
Lened. 
did    not    melt   but   where    it 
louehcd  ihe  crucible, 
metred  into  a  fine  grcenilh  yel- 
low glafs,  but  the  crucible  was 
corroded  througbom. 

Calx  and  Bakytes 

J  infiil'iMc  in  all  proportions  jwr 
1  Lavoificr. 

Calx  and  Abgill 
B8  calx                    1 
I a  argiU                 J 

(  infufible  even  by  the  heat  of 
\  pure  air.    Ehrm.  5  JoS. 

^^^ 

I 

h^^^^H 

■ 

^^^I^H^HII 

■     ^^ 

^^^1 

^m            Calx  and  A 

,G,Ll. 

Heat.|         Of  Binary  Proportionl^^^^B 

fiiur    mcUcd,   ticcpt  where  in    ^H 

^m           75  '^^''^ 

1 

Conner  wiih  the   cr.icMc    it    .^H 

■            H  arsill 

; 

^       I  foniicd   3  cjiupa^    porcclaiq    ^^M 
(^brtJHinilLi  red  inaU.                        ^H 

H              66  catx 

} 

i;o    remained  a  poiider.                          ^| 

Hence  the  contrar>-  rcful^  ob-    ^M 

aincd  by  Achard  fecm  in  proceed     ^M 

rom  tiic  a^iion  of  ihe  mixture)    ^H 

on  ilicfikx  of  the  crucible.    Mr.    ^M 

Bergman  a.fo  found  calx  and  ar-    ^M 

■ill   infiiHblc  in  all  propoi lioiil.     ^H 

4  Berg.  31;;,  and  Macquer.  Mem,    ^H 

I'aris,  .758,  ^j6  in  Svo.                    ^M 
'melt  by  puie  air.  Ehrm.  g  ^qS. 
infutible,   per  Achard,  Mem. 

66  argill 

} 

33  "Ix 

_Berl.  1780-  6;. 

75argm 

1 

1  irolt  by  pure  air,  ibid;  lafn-     ^_ 

a  ^  calx 

J 

1  dble  p-or  Achard,  ibid.                ^M 

8oar^Ul 

} 

fmell   hy  pure  air,  ibid;  infu*  '^^M 

1  fible.  Ach-Td,  ibid.                      ^M 

50  calx 
JO  argill 

} 

riiifiiliblc.  Achard,  loc  cit.  and     ^" 

J  formed  c,n]y  a  loufe  powdec  \a 
[this  as  in  i„e  former  cafes. 

Calx  uiid  S 

LEX. 

'n>clti:d   into  a   mafe   between  ^^M 
poicL'lain-iii>ianenMiTic:W  tvhiK,  ,^H 
glazed  on  the  liirfacc,  fenii- "^^ 

CO  rilx 
jo  filcx 

} 

traniparent  at  tlie  cdgei,  and 

I  So 

gave  lire  with   fteel,    though 

ftTbJy.  Yet  Mr.  Achard  found 

Cliem'  infiilible  in  every  propor- 
linn,  pcrh:ips  bccaule  nls  calx 

«'ai  mild. 

jotalwrcoDs 
50  quaiTZ 

*"} 

'melted  by  pure  air.  l^voifier; 
bill  by  cuntiiiiicd  heat  bcca^iiQ 

ftilibic,                                '  ^M 

eoCiUx 

,56 

^oimelicd  formed  a  brittle  male.  ^H 

Bo  culx 

.S6 

r  fxiimcd  a  yellowifti  white  loofe  ^H 

30  lilcx 

lpu>;dcr.                                  '^H 

^^^^                   I!AityiE^,^H 

Fufibility. 
I  Heal.  Of  Binnrj'  Proportio' 


Babytes  and 
Abcill. 
80  argill 
30  baryies 

25  baryics 
66  argill 
53  baryiei 
{O  argill 
50  baiyte* 
80  barytes 
«o  argill 
75  barjtes 
as  argill 


JO  bjr)  ic 


7j  barjtes 


^^  BABYTEiandSiLiix. 

80  m»  1 

3*  baiyics  j 

^H  8«  barytei  J 

^K         66  filcic  1 

I 


A'SiU 


:9iA  and 


fcarcely  hardcied. 

GgQ  of  fullon,  a  loofe  powder, 
the  former. 
.10  ilie  former. 

f  fomewhat  harder,  but  no  lign 
\  ol  fufioii, 

harder,  but  no  fign  of  fulion. 


formed  a  white  brittle  mafs, 

I  a  brittle  hard  mafi  femilranf- 
l  p^rcDi  at  ihe  edges. 
j  melted  into  a  hard  fomewhat 
\  porous  porcelain  mafi, 
ii  hard  mafs  not  melted. 

{the  Edjjes  were  melted  into  a 
pale  grecuiHi  malb,  between  a 
porcelain  and  an  enamel. 
1  melltd  into  a  fomewhat  porous 
j  porcel.iin  mifs. 
fmeltcd  intoa  ycllonilh  and 
-<  partly  grecniOi  white  porous 
Lporcolam. 


Ihefu  were  not  tried  by  Mr. 
Achard ;  in  my  tri.  Is  they  had 
no  a^ion  on  each  other  in 
whatever  proportioD  they  were 

iifcd. 


Fujibilily, 
I  Herii.t        Of  Binaiy  Propertioi 


Mach££1a  and 
Si  LEX. 

50  masDcna          \ 
50  Tilcx                 J 

melt  with  great  drfficulty  even 
in  the  heat  of  pun-  air.  Mem. 
Par.  1 187,  p.  598,  into  a  white 
cnnmel ;  but  in  inferior  beat! 
they  are  inftifible  in  all  pro- 
portion! hy  the  expenmeiits  of 
Achard,  Mem.  Berl.  1760.33, 
and  Margr.   1778,    4,   and  \ 
Bergm.  372. 

AROILLind  SlLEX. 

50  argiU                 1 

160 

/  barely  hardened,  but  no  fign 
\  of  fufion. 

Mr.  Lavoilier  found  a  mixture 
Df  equal  parts  quanz  and  argill 
ntrifiable  by  pure  sir.     Bui  ihit 
-xperiraeni  i«  fufpiciows,  ai  the 
quartz  he  ufed  was  more  fiifible 
lian  pure  eryftal,    and    confe- 
quenily  impure.     In  a  porcelain 
leal  Mr.  Aehard  found  them  in- 
uGble  in    all  proportions;  and 
Bergm.  337. 

UijN  highly  calcined 

EAtTll. 

1 

According  to  Mr.  Acharu's  eipe- 
rimentt,  they  melt  at  leall  into  a 
lorcelajn  mafs,  in  every  propor- 
ioti,  not  exceeding  4  pans  of  ihe- 
oDc  to  I  of  the  oilier ;  hut  thofe 
mixtures,  in  ivliich  the  calces  of 
ron  exceed  the  calcareous  earth) 
are  by  far  the  mod  fufible. 

ta 

'S! 

infiifible,  Acliard,  Mem.  Berl. 

remained    1    brownidi    black 
-  powder.    Mr.  Achaid  had  the 
|_famcrefult. 

temained  a  brown  n-isfs. 

I 


^^^^■^^^H 

^^^^^^m^i     ^^^^^1 

^ 

iVw;/>                    59  ^^ 

CALKof  TaoMand 

^iA^.^EIIA 

Heat. 

Of  Binary  Proportion. 

A 

0  ni.ignclia 
^ocjixofiron 

hardened,  but  did  nit  melt. 

A 

Bucalxotirm 

r  melted,  and  pjfled  through  the 

iQ  mijinclia 

1  crucible. 

A 

7ScalKof.n.n 

half  melted. 

A 

66calsjfi.on 

half  melted. 

Iron  fully  cjlcmed 

lod  Baryies. 

80  barytei             "] 
ao  calx  of  iron       J 

melted  into  a  partly  brownifli 

'is 

and     partly    rcddilh    ihining 

'melted  fnlo  a  black  bright  fo- 
liated    fubftancc,     refembliog 
liorneblendc  or  an  iron  ore. 

75bame._          1 
35  calx  of  iron       \ 

IJC 

66  bno'tes              ] 
33  "U  of  iron       J 

150 

melted  iiilu  a  hard  b'ack  com- 
pact raafs,  partly  of  a  metallic 

_  ii.dpantyof  a  >;lafly  appearance. 

75cal«ofiroa       \ 
%l  barjiM              / 

1)6 

iiiritcd  into  a  compact  metallic 

n^ge- 

incited  into  a  browniOi  black 

llngR.  raihtt  compaftj  much 

66  calx  of  iroQ      1 
33  barji"             / 

fif  the  baryiei  leenied  to  hare 

IJO 

lublimed,    at   the  cover    and 

iij^per    part    nf    the    crucible 

I'ceived   a  bfautitul  mi^Uliic 

UoN  Iiillycacintd 

■ 

and  Anc.LL. 

■ 

aocafxofiron       J 

160 

f  reniainedapiwder.  Mr.Achard           ^H 

1  hnd  the  fame  rci<i!t.                            ^1 

7S  argill                1 
as  calx  of  iron       J 

rem.medaponder  Mr  Aeh*rd          ^1 

160 

found   it    lonewtiai  more  in-          ^H 

,d'nrd  tomeit.                                         ^1 

66  argill                  1 
11  calx  oi  iron       J 

166 

'a  pole  icuuiHi  powder.     Mr.           ^H 

Achard  found  it  more  inclined           ^H 
,tn  melt.                                                V 

SO  calx  of  iron      J 

160 

a  )-ello'vifli-red  powder.     Mr.             ^ 
Ach.ir.l  fWiind  ii  mv-re  inclined 
t.)  «ic!l,  and  ^reyilh  black. 

So  calx 

^^^^^H 

^Ihi^l^HH 

€o 

laoH  fully  calcined 
and  AaciLL. 

■ 

fv 
Heat 

Of  Binary  PioportlonE.           ^H 

So  calx  of  iron      1 

160 

r  melted  into  an  opaiit  porous     ^H 
black  Ibgg.     Mr.  Achaid  allu     ^H 

-  found    a    black    porous   malB     ^H 
which    pieiced    throuiih    the       ^H 

Icnicble.                                           ■ 
|tbi*experimeni  failed  with  me. 

-  Mr.  Achard  found  a  porous 
Lmelled  m*fs. 

fthii  alfD  failed  wiih  mjr.  Mr.  |^ 
Achard  fiiuiid  a  porous  nieltcfl  ^H 
mafs  1    but  the  crucible  wa>     ^H 

I_much  corroded.                             ^H 

a  "'Sill                J 

I.o 

A 
A 
A 
A 
4 

H  t'liljy  calcined 

SiLkX. 

80  lllex          1 
«caUufiroo  J 

Litcalxofiron 

66  ni.x 

ijCiilxfifiron 

JO  fjliJ 

^0  calx  of  iron  | 
SocaUofiroiil 

30  ale): 
7,c.kofiron 
JS  lilex 

66  calx  of  if  on] 

ffecmifgly  melted,   black   and     H 
1  friable;  yet   I  believe  it  was      ^ 

not  melted,  oihenvifc  the  nexC 
(_niixtm'cs  luufi  have  been  ib- 
not  melted,  black  and  friable.           ^^ 
Tit.(  melSed,  black  and  friable,         ^H 

fl>gs.                                ' 

melted  into  a  porous  flaggthat 

piticcd  ihe  crucible, 

melttd,  ar.d  pierced   through 

IhecrociMc. 
fmcHed,   and  pierced  through 

the  crucible.     Htncc  we  lee 
-  that  the  uoirpound*  of  fiiex     ^^ 

and  .^.tlx  of  iion,  in  which  the    ^H 

ii*on  exceeds,  ad  on  argill.           ^^| 

Ruft  of  Iron  mid 

Ltui. 

90  lime                 1 

10  ruft                  J 

t3  lime                   1 

.50 

fa  broad  hard  rr^ifc,  bcgaa  to     ^H 
laaonthecr>id':>le.                       ^H 
\  hard  bro»  n  m.ifs.                        ^^| 
1  livcr-brovin  poccchin  mafa.         ^^| 

Ruft  ^1 

^^^^^H 

^^^■■^^^H 

^^^^^l^^^^l 

^^Bl^^^^^l        ^^^^1 

^^^^V                                                          €i     ^1 

^^^^f 

Of  Binary  Proportioni. 

RuftofUoNaad 

Argill. 

50  argill                 1 

50  rull                    J 

!>(> 

r  formed  a  grecnifli  black  loofc 
lpo*dcr. 

RnftoflRONand 

SlLEX. 

■       90  filr>                   1 

'SO 

fa  ycllowilli  brown  iurfuratcd 
\  briitie  maft. 

^1       So  files 

J  not  melted,  bul  formed  >browa 
|_  hard  mal's. 

^M       zo  nilt 

i*S 

3j  mil 

■  so 

a  brown  hardened  powder. 

66  filex 

fa   bbckilh    brown   indurated 

33  nill 

150 

1  p.wd.r. 

Akcill  and  Me- 

tallic Iron. 

ftneltcd    Inlo    a    hard    greyiOt 

50  metallic  iron     J 

160 

blac:k  uval's  ;   but  otiier  proper- 
-    tioiis,  in  which  the  argill  ex- 
ceeded, I   found  inhifible  a 

1 

t.6c. 

Ternary  ProporiJona,  the  firft  in  greftteft  quin-j:>'.                   ^M 

Calx,  Magncfia,  and  Xr^///.                                       ^| 

jpartscalxl                                                                         ^H 

-*■ 

3  argill         ^  porous  porcelain  mafi.                                  ^^M 

I  ma^neHa  J                                                                         ^^H 

3  calx           1                                                                        ^H 

-* 

1  argill          {-powder.                                                         ^^^1 

t  mapneiia  J                                                             ^^^^^^H 

1                                                        .Ji^^^^l 

.« 

U^wder.                                        i^^^^H 

I  nuenefia                                                             ^^^^^^^H 

i                            ^^^^ 

yf 

3  argill         |-romewhat  porouj  porcelain. 

imagticfia  J 

3  calx            J 

p 

n^^^^^^^^H 

^^H^^BHlfl^^^^^l 

Fujiilily. 

■3  call          I 

^. 

larsill          S-powdcr, 

i  mapnefia   J 

^■ 

I  magnefia    ^potvder.                                        ^^^^^^^^| 

^^^^H 

^ 

call                                                                  ^^^^B 
X  tnagneGa    Svitrified,                                       ^^^^^^^^M 

J                                                       ^^^^1 

Ma^mpa,  Calx,  and  ^rf/«.                                     H 

No  compound,  in  which  Ihc  Magneria  exceeds  the  other         ^| 

1 

Arglll,  Calx,   and  Mapu/a.                                       ^M 

^rcff  1 

.^^H 

A- 

•  a                                            ^^^^^^H 

ima^ntta 

•^^^1 

3  <rgill 

A- 

^a„..,,cna 
3  argill 

^^^^^^H 

H 

A 

3  m'eocSa 
1 1  calx 
'jargill 

A 

>  mwef'" 
a  calx           J 
■j  a.gill         1 

i>porous  porcelain.                        '^^^^^H 

^^^^H 

A* 

1 

acaU 

a  pjagoeCa  J 

H 

3«"1«H 

Fufibility. 


Calx,  Maptt/ia-t  aad  SiUx. 


I  magnefia 

'  I  ntex 

1  inagneHa 
f  3  cak 

I  magnefia 
fj  ca!x 


}- powder. 
Ureen  glals. 
i- green  glafs. 
l-porcebin  orcDamc!, 


_  j§<2  magneru    >-porous  enamel. 

:  filex 


I  calx 


a  enamel,  texture  Rriated. 


I  magnefia    Vpowder. 

i  flUx  J 

1  calx  *i 

1  magnefia    >greeni(h  glafs. 


1  filcx 
r  iiiflBntG.1 

)  filex 
I  magaeCa 


opalcfccnt  gla6. 
greenifli  glafi. 


^ 

^ 

^^^^^^H 

^^^^■■■n^^^^i 

64 

fu/ibintj;                       ^^^^H 

Magiujia,  Cah,                                    ^^^^^M 

No  Compound,   in  which    itie   Magnefia  predomioatc;,       ^^M 

meUi  i   but,  wtien  it  barelj  equals  either,  it  may  form  3         ^M 

1 

Siltx,  Calx,  and  Ma^'jc/a.                             ^H 

■3  El«          "1 

^^^H 

A- 

I  calx 

1  mflgncfia 

■3  aki       ■ 

^^^^H 

A 

..  iragnafia  . 
3  filei 

^porous                                ,    ^^^^^^^1 

A- 

!™.g„,r.a 

I  calx 

"sriiw 

^^^^H 

A- 

JcaU 

•  po  wde  r.                                       ^^^^^^^H 

a  magnefia 

^^^B 

'j  fil« 

A- 

3  magnefia 

'powder.                                                 ^^| 

1  calx 

'^.:^3  H 

'3  fiki 

A 

3  m^gricfia 
'i  lilcx 

-harder  ponder.                                          ^^| 

w 

.  calx 
i  maEndia 
■1  lilex 

H 

m 

I  nwgncGa 

'■ 

^^H» .-                     ii%'?wj 

^^^^^^^^^^^■^^H 

^^^^^^^^H^^H^^^^^^^^^^H       ^^^^^1 

^                  Puibiliiy.                     ^^^B 

Magnefia,   ArgHt,   and  SUex.                                         ^| 

1.  No  compound*,  in  which  magnefia  predominatci,  will           ^H 
vitrify  or  form  a  porcelain.                                                                   ^H 

a.  A  compound,  in  which  it  cqiials  each  of  Hx  other  twOj             ^| 
Will  not  form  even  a  porcelain.     Per  Achard.                                      ■ 

/tr^lU,  hU^itfia,   and  SiliXk                                         ^H 

1  magnefia 
■3»rgill 
I  filex 
I  magneCa 

. '  magnefia 
J^rgfll'"- 

^fl 

^^^^H 
v^l 

A 
A- 

.  hardened  only.                              '^^^^^| 
only.                                 '^^^^^I 

A 

itihl 

poroui  porcelain.                                ^^^^^| 

A- 

^^^^^H 

A 

JTgill             ■ 

,^^^^H 

A. 

a  argill         ' 
1  magnefia 
I  filex 

□qI/.                                    ^^^^^^^I 

^^k                                          ■ 

Futility. 


SHex,   Ma^ne/a,  and  Jrgiff. 


fligUtly  poicelain. 


hardened  only. 


greenifli  glafs. 

fhardcned  only;  yet,  qiiere;  for,  af— j 
J  terwards,  lie  allows  it  to  have  itieltcd  J 

I  to  a  portelain.  See  Berl.  Mem.  1780,  1 
,LpP-  38,  39- 

porcelaio. 


I  maguefia 
1  lilex 
I  argill 
t  magneCa 


porcelain. 


Fu/tbilily. 
V  green  iOi  ghb. 

'cen  »  porcelain  and  aa  enaroeU 
Vgreenifli  f{l*li> 
i-greenifli  glafs,  nearly  white. 
VLardened  only. 
Vgreeniih  porcelain. 
Vgreenifli  porcelain. 


jirg'U,  CaU,  and  Siltx. 

I"  J  argil  I  1 

1  calx  f 'c^y  hard  only. 

fsargill  1 

2  calx  Vfriablc  mafi. 
tfiicx  j 

I  3  a-"?''!  1 

3  Tilcx  Vporous  porcelain. 
(  calx  J 

[■3  argill  1 

.^  -^  1  calx  J-femitranfparent,  half  vitrified. 

Lfilex  J  '^ 

J  3  argill  1 

^  -^  3  filex  ^reddilh  porcelain. 

Iicalx  J 


'jell 

J 

J  Bex 

,1  "lill 

"3  clx 

A 

2  jrgill 

_.  filli 

'3  calx 

A- 

J  filcx 

1  aivill 

S  c.lx 

A- 

3  filex 

,•  argill 

icalx 

A- 

a  argill 

1  ,lil« 

1  calx 

A 

I  argil! 

1  nicx 

a  c.lx 

A 

aClcx 

.1  argill 

[i  argill 
J  <  3  filex 

1  calx 

2  ftTgiU 

iHlex 

lalx 

f  1  argill 

'ifilex 

I  calx 


Siltx,  J^rgill,  and  Ca/^. 


grecDilli  white  glali). 


■yellow  enamel. 


greeniAi  pored  ai 


It  14;°  It  barely  hardened. 

at  i^f  it  formed  a  jxtrous  porcelain,   glazed  J 
ijily  at  the  fur  (see. 
I  14J  barely  hardened. 
I  153  a  loiiiewhuE  porous  porcelain. 


14  J  meltec]  ii 
ran  fpa  rent. 


I  poroui  frothy  enamel,  fe-  I 


at  135  formed  a  irothy  remitranfparent  enameL  1 
at  I  jj  formed  a  potout  parcelaio. 

Vat  135  a  fi'oiliy  femilraofparcnt  eaamcl. 


Mi/aJlAwfMM 


Fu/tblftly. 


WJi€Btuit»tu  Exprriinei,!!. 


40  argil  I 

ao  aer^ltd  calx 

■  ,3  highly  calcined  iron 

46  argill 

tg  filex 
aerated  Calx 
6  highly  calcined  iron 

♦I  argill 

j4  r.kx 

rull  of  ii 


barely  coalefced  at  144°  ii>*°  * 
grey  mafs,  glazed  on  the  furface. 
Same  mixture,  wiih  the  ful)ftilut  ion 
of  1 3  ca)i  of  imn,  inftead  of  1,3, 
wliich  ie  ihe  bjacinth  rf  Bergman, 
melted  at  144*  into  a  reiidifii 
poroui  llagg. 

of  Bergman,  melted 
greyim  (lightly  po- 


spoi 


relaln  mafs. 


/herl  of  Wiegleb   melted  at  m* 
into  a  pofoni  black  flagg,  with  a 

lliong  metallic  appearance. 

D*f    with     highly    calcined     iiM, 

formed  a  greenifh  black  potent 


se. ' 


e-ied. 


,  '«i  of  Wiegleb,  a  reddifli  yel- 
low, fomewhat  indurated,  powder, 
except  where  it  touched  the  cru- 
cible, which  it  corrodi-d  at  148. 
the  affimtite,  or  Strabt  fitin,  of 
Wiegleb,  melted  into  a  gr»yi(l) 
black,  fomc^vhat  poiotiii  and  fi- 
brous, niaTi,  perfcAly  opake,  at 
148. 

fetfinc,  by  my  analyCi,  melted  at 

148  into  a  white  porous  enamel. 

[frl/paroi  Wiegleb  refiifcd  to  melt 
fcvcn  at  I  jS,  and  barely  hardened. 

^felfyar  of  SanlFurc  refufed  to  melt 
^at    140,   formed  a  bard   poruui 


'  v^O 


37  filex 

16  ira^nefia 

33  rull  of  uoa 

a  calx 

41  fil« 

iGcalx 

1;,;  magnefia 

17,1  cals  of  iron 


Fufibility. 


rnMenilt,  by  my  analydt,  melted 

:o  a  black  compuS  giaii  at  1 


hornilcnde   of  W  iegleb  melted  Rt 
•,j°  inio  a  gieenilb  black  gisfs. 


Corallariest 


Hence  it  follows,  i,  that  all  binary  combina- 
tions of  the  five  earths  are  infufible,  and  in  everyJ 
proportion,  under  166°,  except  two:    ift,  Cab^ 
and  5//tf.v,  in  equal  ptiris,  and  in  a  heat  not  undcrj^ 
150",  and  ill  that  only  into  an  enamel ;  and,  idly, 
ftisx  and  baryUs :    Thefe   appear  to   afl  oti   each 
other  in  a  heat  not  below  150",  where  the  filex  i» 
to  the  barytes  in  the  proportion  of  3  to  i,  or  2-™- 
to  1}  ot  the  bdryles  to  the  lilcx  in  the  proportion -^K 
of  4  to  7,  or  2  to  1,  but  fcarcely  when  ihi:y  weru^| 
in  equal  quandtiea.  T^l 

2.  With  rcfpedt  to  calces  of  iron  and  the  5 
fimple  earths,  we  may  oblcrve,  fir£i,  that  where 
the  lime  exceeds  the  cafx  cf  iron  even  in  the  pro- 
portion of  9  to  1,  it  is  to  far  jfTcifled  by  it  as  to 
be  converted  into  a  porcelain  in  a  heat  of  150", 
and  then  begins  10  aci  on  the  argill  or  filex  of  the 
ctucible-  When  the  lime  is  in  the  proportion  of  4 
to  3,  or  2  to  f,  the  compound  is  yet  more 
fufible,  but  flill  only  into  a  porcelain :  yet  Mr,  _ 
Achard  found  it  to  crydallize,  which  argues  s^^ 
farther  degree  of  fufion.  hH 

But  if  the  calces  of  iron  exceed  the  lime  in'^B 
4e  proporticn  of  4  103,  or  2  to  i,  the  com- 
'  I  aie  flill  more  fufible,  and  pafs  through 
ihc_ 


I 
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the  crucible,  which  ihews  they  have  a  ftrong  ac- 
CioD  on  the  argill  or  filex,  or  both, 

idly.  With  regard  to  batytei  and  cakes  of 
iron,  1  found  theni  to  act  on  each  other  much 
more  powerfully  than  lime  and  calces  of  jion  ;  at 
leo',  they  melt  in  every  proportion  from  4  la  r 
of  cither.  Other  proportions  have  not  been  tried. 

jdly.  As  to  magnefia  and  cakes  of  iron,  Mr. 
Achaid  found  that,  where  the  magnefia  exceeds 
the  caix  of  iron,  they  have  no  nftion  on  each 
other,  at  leaft  at  150°,  nor  even  when  they  are  in 
equal  quantities  :  but,  when  the  calces  of  iron 
exceed  the  magnefia  as  4  to  i,  they  melt  per- 
fcftly ;  when  only  as  3  to  i,  they  melt  lei's  per- 
fedly;  and  when  as  2  to  i,  ftill  lefs  perfeftly. 

4thly.  With  xti^zGt  lo  nrgill  znA  cakes  of  irottf 
in  my  own  experiments,  when  the  argill  exceeded 
the  calces  of  iron,  I  obfcrved  no  tendency  to  fu- 
fion  even  in  heats  from  160' to  166%  nor  even 
when  they  were  in  equal  proportions ;  but,  when 
the  calces  of  iron  excetded  the  argill  in  the 
proportion  of  4  to  3,  or  2  to  i,  the  compound 
was  fuiible  apparently  in  the  fame  proportion, 
that  is,  moft  when  4  lo  i,  &c, ;  when  I  ufed 
ruft,  i.  e.  femicalcined  iron,  the  compound  \vas 
greenifti.     The  heats  from  156"  to  160°. 

5thly.  As  toJlUv  and  calces  of  iron,  it  appears, 
that  they  are  infufible  when  the  filex  exceeds ; 
but  if  the  calces  exceed,  the  compound  will  be 
fufible. 


F4 


0/ 


Fu/itliity. 


Of  Ternary  ComUnations, 


Ca/x,  MagntftOj  and  Arglllj  at  I50'4 

1,  No  compound  of  thcfe,  in  which  magneltq 
predominates,  will  melt  in  ajiy  degree  in  a  heat 
below  166", 

2.  No  compound  of  ihefe,  in  which  calx  pre-i 
dominaics,  will  vitrify,  except  they  lie  in  the  pro. 
portion  of  3  calx,  j  magncfia,  and  i  argill.  Pro- 
portions approaching  to  this  msy  give  porcelain) 
or  enaniels. 

l-  Proportions,  in  which  the  argill  equals  ei-. 
ther,  and  exceeds  the  other  as  3  to  i,  may  form 
porcelains  at  150°. 


Calx,  Magaefia,  and  Silex^  at  150\  i 

J.  If  [he  calx  exceeds,  thefe  may  afford  feveral 

fuhble  compounds. 

2.  If  the  magncfia  exceeds,  they  will  afford  no 
fufiblc  coinpound. 

3.  If  the  lilex  .exceeds,  they  afford  few  fufible 
f:aaippunds. 


J' gill,  Magntfia,  and  SUcx,  at  ijp'^. 

I.  If  the  argill  exceeds,  noihing  more  than  a 
picelain  can  be  produced. 

x.  If  the  mngnefia  exceeds,  not  even  an  im- 
VJLm  fu&on  can  be  hjd* 

3-  If 
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3.  If  the  (tlex  exceeds,  a  porcelain  may  be 
produced  in  fevcral  inflances,  and  a  glafs  in  one, 
namely,  when  they  are  in   the  proportion  of  3 


fil' 


I  magneiia,  and  i  argill. 


Ar^iil,  Calx,  and  Sikx, 

I.  If  the  calx  exceeds,  either  a  glafs,  a  porce- 
lain, or  an  infulible  iiiafs,  may  arife,  according  to 
the  proportion. 

a.  If  the  argill  exceeds,  a  porcelain  may  in 

many  cafes  be  obtained,  b;:i  not  a  glafs. 

3.  But  if  the  filcx  exceeds,  a  pnrcclain  or  ena- 
mel is  frequently  obtainable,  probably  alfo  a 
glafs,  for  the  heats  1  tried  were  not  very  high. 


Of  Cakes  ef  Iron. 

Compounds,  that  owe  their  fuGbility  to  calces 
pf  iron,  have  always  the  appearance  of  a  ilagg. 
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Calcareoui  Genui. 


SECTION    VI. 


Calcareous  Genus. 


Under  tb'is  head  I  comprehend  all  thofc  earthi 
and  (lones,  apparently  homogeneous,  in  which 
Calcareous  earth  predominates. 


iji  Spec 


Native  Lime, 

Whether  this  really  cxifts  has  been  much  qucf- 
tioned  ;  its  exiftence,  however,  is  not  naturally 
improbable,  fince  fevcral  Hones  contain  uncom- 
bincd  calx,  as  appears  by  various  analyfes-,  and 
that  lime  once  formed  may  remain  a  long  lime 
uncombined,  even  though  expol'ed  to  the  atmo- 
fpherc,  is  evident  from  common  experience.  I 
hive  found  lime  in  lime  kilns,  of  which  a  great 
part  remained  unfaturatcd  four  years  after  it  was 
bonicd;  but  feveral  refpeftable  teftimonies  efta- 
tfifliits  real  exiftence.  Dr.  Woodward  tells  us, 
311  a  whitifh  gritty  earth,  found  at  Ctipftoii  ftone 
^"■Northamptonlhire,  was  found  by  Dr.  More- 
-^  'K  coataia  lime,  and  make  a  cement,  bv 
I  nixing  it  with  water.  Dr.  Falconer  of 
.  a  xan  of  unqueilionablc  Ikill  and  judge- 
KaKicTSof  this  nature,  infoims  us,  that 
he 


Aerated  Calx. 
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he  obferved  a  foft  whitifti  flone  in  the  neighbour- 
hood of  that  town,  containing  a  quantity  of  un- 
cambincd  calcareous  eanh,  and  capable  of  dif- 
(blving  fulj>hur.  According  to  Mr.  Monnet,  it  is 
found  in  great  quantity  on  the  mountains  of  Up- 
per Auvergne  that  fi»in  the  valley  of  Vic  i  it  is 
there  of  a  yeilowifti  colour,  being  mixed  with 
calx  of  iron.  He  tt.inks  it  of  volcanic  origin  *  ; 
it  is  cafily  difcovertd  bv  the  tafte,  or  folution  in 
water  mid  precipitation  by  the  folution  of  corro- 
£ve  fublimate  in  the  tordi  of  a  rcddifti  powder. 

2n4  Species. 

Combined  with  fixed  air,  aerated  or  mild  calx. 

Carbonate  de  CJsaux. 

This  fpecics  prefcnts  fuch  varieties  both  in  co- 
lour, form,  texture,  and  other  external  characters, 
and  is  liable  to  fuch  numerous  and  imfiortant 
contaminations  from  other  fubflanct-s,  that  it  is 
exceeding  difficult,  ifnc  impoffible,  to  ellablifli 
fuch  lines  of  reparation  bCAeen  the  difl'erent  dif- 
tin^i''>ns  that  precrfion  requires,  as  (hall  not  in 
fonic  inrtances  be  confounded,  and  include  thofe 
that  wert-  meant  to  be  ixduded.  'Ihcdiftinc- 
tions  1  introduce  are  therefore  not  always  abfo- 
lutely  cxadt,  but  thofe  that  upon  the  whole  ap- 
pear to  mc  the  cleaielt  and  mort  important- 
All  the  fubfiances  included  Linder  this  head 
effecvefce  with  acids,  and  do  not  include  above 
1£  or  I  j  per  cent,  of  foreign  combinations. 

•  WoodvvarJ'i  Calal.  7.     '  Falconer  on  Bath  W..ieri, 
Ij6,  i^j.    MoDuer,  Mincralog.  jij. 

I  ft  Clafs. 


I 


I 


ittCI-ifs. 
Mi!J  calx  in  a  loofe  or  fttlii-induratcd  form. 


id  Family. 

Aparic  mineral,  bergmilch  or  liergmehl  of 
the  Germans. 

ill  variety,  Dujly ;  bergmilch  of  Werner: 
its  colour  is  white  red,  or  yellow  formed  of  com- 
pacted particles,  but  exctcdin"  friable,  and  hence 
dufly :  feels  dry,  docs  not  adhere  to  the  tongue, 
and  fo  light  as  nearly  to  float  on  water ;  gives  no 
glofs  to  the  flcin. 

2d  variety.  Somexvlol  unflucus  ;  white,  formed 
of  fcajy  particles,  adheres  to  the  tongue,  very 
friable,  feels  lomcwhac  grcaly,  and  gives  a  glofs 
to  the  ftin  when  rubbed  on  it,  falls  to  dull  in 
water,  entirely  foluble  in  nitrous  acid,  almofl 
floats  on  water.     Lazius  H'irfz,  328. 

Both  thefe  varieties  are  found  in  the  clcfis  of 
rocks,  or  at  the  bottom  of  fome  lakes. 

3d  variety.  Silvery  chalk.  Of  this  1  find 
fome,  but  an  inipcrfcdl,  account  in  Crcli's  An- 
nals for  1790.  Its  colour  is  filvery  white,  and 
in  its  IlruAiire  it  refcmblcs  mici ;  it  feels  loft  and 
fomewhat  unSuous  like  talc,  it  is  almoft  entirely 
foluble  in  nitrous  acid,  and  the  folution  has  all 
the  properties  of  a  foiution  of  calcareous  earth  ; 


t  fcarcely  differs,  as  it  fecnis, 


the  foregoing. 


2nd  Family. 


and  Family. 

■Chalk. 

White,  or  ycUowlfli  wliiie. 

Luflre  o. 

Tranfiiarency  o. 

Fraflure  earthy. 

Fragments  o. 

Hardnefs  3.  4. 

Spec.  grav.  of  a  fpccimen  that  did  not  moultlcr 
in  water  In  24  Iiours  2.J15.  Dr.  Wation  founil 
that  of  cojrH*  hard  chalk  2,657. 

Adheres  llightly  to  the  tongue. 

Feels  dry,  and  Ibmctthat  tough. 

•Stains  the  fingtrs  and  marks. 

It  flowly  fjlls  lo  tiieces  in  water,  and  ihcncc 
into  powder,  but  Ibme  moulder  very  readily- 

1  fouiid  conimoii  chalk  to  lofe  3  per  ccur.  of 
of  Its  weight  in  a  heat  of  500  Fahr.  and  by  folu- 
tion  in  acids  0,12  -,  the  refiduum,  which  is  chicfljf 
argillaceous,  dried  in  the  fame  heat,  weighed 
about  2,  fonictimcs  5  per  cent.  100  p-ifts  chailc  . 
therefore  coniain  r.bouc  ,1^5  of  mild  calx,  2  of 
argill,  and  3  of  water;  or  53  mere  calcareous 
earth,  42  ot  lixed  air,  2  of  argill,  and  3  of 
water. 

Chalk  in  general  is  infufible  even  by  the  heat 
of  pure  air;  but  that  of  Boulogne  (frequently 
nientiontd  by  French  writers)  is  .fufible,  Ehrm. 
§  2og  ;  iheiefore  not  (o  pure  as  that  found  in 
other  places. 

Mr.  Rinman,  Kift.  Fcrti.  §  201,  mentions  a 
blucthalk  found  in  the  neighbourhood  of  Upfal  i 
it  cont^iiiib  iron. 

According 


?! 
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According  to  Mr.  Lavoificr  *,  loo  parti  chalk 
contain  52,603  of  pure  lime,  31,949  of  fixed  air, 
and  15,402  ot  water  i  but  this  large  proptjrtion 
of  water  is  barely  inferrcii  Irom  the  quantity  ab- 
forbed  and  retained  by  quick  lime  in  a  heat  of 
600°  Fabr.  and  which  he  Uippofes  niuft  alfo  be 
contained  in  ch.ilk,  a  luppofnion  that  fecnis  to 
ine  inadmiliibie,  as  lime  certainly  has  a  Aronger 
affinity  to  water,  and  retains  tnore  of  it  than 
aerated  calx  has,  or  can  retain.  Befides,  by  his 
own  firll  experiment,  1404  grains  of  chalk  lofe 
by  foluiion  in  nitrous  acid  576  grains,  that  is,  at 
the  rate  of  41  025  per  ct.  which  is  farther  con- 
firmed by  the  quantity  of  air  given  out  in  that 
experiment,  viz.  Sdo  French  cubic  inches  in  the 
temperature  of  between  16"  or  17°  of  Reaumur, 
barometer  at  28  French  inches  nearly.  Now  by 
his  own  rules  of  rcduftion,  Soo  culiic  inches,  at 
the  temperature  of  16°,  5  Reaumur,  would  make 
but  775,14  cubic  inches  at  lo"  of  Reaumur,  and 
thefe  would  weigh  by  his  rule  of  eftimation  552, 
88  grains,  which  amounts  to  39147  per  ct. 


3d  Family. 

Arenaceous  limeftone.     Ganil. 

This  is  fo  called  from  its  brltllencfs,  and  not 
from  its  containing  fand. 

The  colour  of  the  fpccimens  I  have  feen  was 
irllottiih  white. 

Luilre  I,  from  a  few  Ihining  particles. 

Tnnfparcncy  i. 

•  ]  Lavoifier,  joi. 


Ganil. 
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'.tlie  lump  it  cannot  be  broken  but  by  a 
hitni.mer,  but  fmall  pieces  of  it  fritter  between 
the  fingers. 

lis  fpecific  gravity  2,742.  It  phofphorefccs 
when  fcraped  with  a  knife  in  the  dark,  but  not 
by  laying  on  a  hot  iron. 

It  contains  47  per  ct.  of  fi  yizA.  air,  and  is  almoft 
intirely  folubie  in  nitrous  acid.  It  was  found  on 
the  fliores  of  Rhaghery,  a  fniall  iHand  of  the 
coalt  of  Antrim,  by  my  ingenious  friend  Dr.  Ha- 
milton-, its  name  in  the  Irilh  language  purports 
limetlone  in  the  form  of  fand.  Another  fpeci- 
men,  exafl-ly  refembling  it,  was  found  at  Cod  rill  a, 
on  the  Weil  fide  of  Vefuvius,  and  prefented  to 
me  by  that  very  accurate  obferver  the  Rev.  Mr. 
Graydon.  It  has  aifo  been  difcovcred  on  the 
fummit  of  Mount  Gothard  in  SwifTerland  ;  this 
laft  phofphorefccs  when  laid  on  burning  coals, 
yet  contains  no  acid  but  fixed  air.  2  Chy.  Ann. 
1790,  152. 

i  have  met  wiih  another  fpectmcn  of  this  (tone, 
which  cxaftly  refcmblcs  that  which  I  have  de- 
fcribed,  except  that  its  fpecific  gravity  is  but 
2,691,  and  that  it  has  not  ths  phofphorefcing 
quality.  It  contains  but  42  per  cr.  of  fixed  air. 
Does  not  the  phofphorefcing  property,  therefore, 
originate  from  the  large  proportion  of  this  air  ? 


4th  Family. 


Tijlacsous  Tufa.    See  Lejie,  §  517,  562,  571. 

i(l  variety.  White  or  ycllowifh  white,  exceed- 
ing porous  and  brittle,  formed  of  various  broken 
Ihells 


so 
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ihells  compaflcd  together,  found  in  the  neigli- 
bourhood  of  Syracufe,  Palermo,  and  the  pro- 
montory of  Paflbro  in  Sicily.  Borcb  Utbohgie 
ties  Sicsiiens,  2S7. 

2d  variety.  AUrly  Tufa.  This  is  alfo  yellow- 
ith  white,  refembling  mortar,  and  frequently 
contains  I'mall  fhells,  deflitute  of  lurtre  and  tranf- 
parency,  and  very  porous;  its  fraflure  earthy, 
its  hardnefs  from  6  to  8.  See  the  fpectmen, 
Lejie,  §  571. 

3d  variety.  Sifilaffitic  Tufa.  This  confifts  of 
whitifh  grey  fiftulous  concretions  varioufly  rami- 
fied or  compared  together,  or  of  brownifli  grey 
concretions  refembling  mofs;  both  exceeding 
light  and  brittle,  devoid  of  luftre  and  tranfpa- 
rency  j  their  fraflure  earthy  hardnefs,  from  6  to  7. 


Second  Clafs. 
Indurated. 


I  ft  Family. 
CompaSl  LimeJloHe. 

This  term  is  here  taken  in  a  technical  fcnfc  to 
exprefs  a  particular  fracture  already  explained. 

Its  colour  is  ufually  grey,  blended  with  va- 
rious ftiades  of  oiher  colours,  as  dark  or  light 
grey,  bluifli  grey,  ycllowifti  grey,  pearl  grey,, 
blackifli  grey,  lefs  commonly  greyifh  white,  Ifa- 
bclla  yellow  or  ochre  yellow,  or  flcjh  or  brownifti 
red,  or  grceniih  grey,  or  greyifh  black;  often 


Compa^  Lmejior. 


Witir 


\ 


•  togethei 


1  blotches. 


'  of  tliefe  colours  t 
veins,  fliipes,  or  fpccks. 

It  frequently  abounds  with  imprcffions  or  pc- 
trifaftions  of  mufcks,  fnails,  corals,  peflinices, 
gryphites,  mytulitcs,  &c. 

Its  luftre  o,  or  barely  i,  from  a  few  fliining 
jjarticles;  its  tranfparency  o,  rarely  2.  Its  frac- 
ture compaft,  nioft  commonly  fpjintery,  coarfc 
or  fine,  rarely  palling  to  the  conchoidal;  fome- 
times  uneven,  fometimes  earthy,  rarely  flaty. 

Its  fragments  2. 

Its  hardnefs  from  5  to  i,  t-arely  9*,  except 
mixed  with  quartz. 

Its  fpcc.  grav.  1,^864  (before  abforption  of 
water)  to  2,72.  Thofe  that  have  their  fpcc.  gr. 
below  2,4  are  exceeding  porous. 

Effervefces  with  acids,  and  thus  lofcs  from 
0,38  to  0,42  of  its  weight. 

Burns  to  lime.  Dr.  Higgtns  has  remarked 
that  limeftones  kept  ever  fo  long  in  a  red  heat  lofe 
only  ■}■  oi  their  weigh: ;  in  a  heat  that  melts  cop- 
per they  lofe  about  -J-;  and  in  a  heat  thai  melts 
caft  iron,  that  is,  from  120°  to  130°  Wedgwood, 
they  lofe  as  much  as  they  can  lofe,  that  is,  from 
38  10  44  per  ct. 

All  thele  Hones  contain  fomc  flight  contami- 
nation from  other  flones,  argill,  or  iron, amounting 
at  moft  to  about  10  or  iz  per  ct. ;  if  more  than 
15  the  limeftone  is  fo  notably  degraded  as  fcarcely 
to  afford  Iinic,  and  fliould  then  be  excluded  from 
the  fpecies  we  here  conlider;  ihefe  contamina- 

•  Mr.  Anderfon,  in  a  vsluablc  Irafl  on  limeffoncs,  men- 
tion) fomc  found  in  Sunderlanc!,  nhkli  in  external  appear- 
ance reiemble  Hint*,  ind  give  fire  \vith  fiecl,  ycl  bum  lo 
lime  as  pure  ag  ihat  of  cliiilk.  KlTayi  on  Agriculture,  vu>.  LI. 
Pi  16S. 
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ticni  are  rarely  lefs  than  2  or  3  per  ct.  The 
caibonaceous  principle  fliould  alfo  be  reckoned 
amorg  rheni ;  for,  as  Dr.  Higgins  obferves, 
limeflones,  calcined  in  ve0els  that  do  not  allow  a 
free  communication  with  ihe  air,  afford  a  grey 
lime  from  fome  mixcurc  of  the  coaly  principle 
that  remains  unconfLinicd.  Kence  alfo  limeftoncs 
lofe  lefs  of  their  weight  when  difiilted  in  a  retort 
than  "vhen  burned  in  an  open  fire. 

Variety  1.  T/jo/e  of  fplinte>y  fraHurc.  Their 
colour  is  generally  grey,  bluifh  grey,  or  greyiih 
blue ;  their  hardnefs  from  7  to  [(,  and  their  fpcc. 
grav.  from  2,6  to  2,72. 

Of  this  fort  is  the  greyifli  blue  llmcftonc  of 
Dublin;  it  is  ptrfeftiy  opake;  its  fpec.  grav. 
2,708;  it  does  not  imbibe  water,  at  leaft  in  24 
hours;  it  contains  0,4,1  of  fixed  air,  and  0,03  of 
a  mixture  of  blue  argill  and  iron ;  it  gives  an 
earthy  fmeii  when  breathed  on. 

The  linicflone  of  Paris  contains  8  per  ct.  o£ 
■'■g'li.  quariz,  andiron.     Dijonval,  142. 

Variety  2.  Thvft  of  conchnidal  frn^ure,  Thefc 
arc  generally  Ifabella  yellow,  or  dark,  blackifh 
grey,  or  yellowilh  or  reddilh  brown.  Moft  of 
thofc  1  have  fcen  are,  however,  fo  mixed  with 
argill  as  ruther  to  pais  tor  marlytcs ;  but,  if  the 
fr.iflurc  be  uneven  and  imperfeflly  conchoidal, 
ihcy  arc  purer  from  argill :  the  colour  of  thefe  is 
bluilh  or  grcyifti  blue  black ;  of  this  fort  is  the 
IpcciiiK",  Lcjke,  O.  1232;  fee  alfo  N.  1212. 
and  12:0.  ^ 

Variety  3.  Of  an  earlliy  fraBure.  Their  co- 
lour is  generally  white  or  light  grey,  or  greyifli, 
ycltowilh,  or  rcddiih  white,  or  reddilh  brown. 
They  "re  ail  porous,  and  fame  ejicceding  porous, 
mJ  hcDCC  ihcy  abforb  from  about  \  to  /,  of 
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their  weight  of  water  ;  their. fpec.  grav.  is  there- 


fore variiblc,  being  different  both   betoi 


and 


after  abforptioii,  and  the  difference  ptoporfioncd 
to  the  quantity  abforbed.  '\  he  lighieft  Ilonc  of 
this  fort  I  have  read  of  has  its  Ijiec  grav.  i,3>!64, 
and  after  abforption  i,75i8.'  it  therefore  ablbr  bed 
above  ^  of  its  weight  of  water.  It  is  dug  in  the 
quarry  of  l!ourre  near  Montricharti,  in  tlie  neigh- 
bourhood ot  Tours:  its  colour  is  white,  very  foft, 
and  fine  grained*.  The  deiifity  of  the  heavieft 
fcarcely  exceeds  2,55.  Ulie  hardnefs  ot  thefe 
ftones  is  from  5  to  7. 

Portland  ftone.  whofe  fpec  grav,  is  z.^fif,  ard 
Bath  (lone,  whofe  fpei;.  grav.  is  3,494,  Ijelong  to 
this  variety,  as  dues  Kecion  ftone,  \vhoit  colour 
is  rcddifh  biown,  and  conlills  of  fmall  rounded 
particles  conniaCtcd  to;jc[her  like  the  roe  of'fifh: 
Its  fpec,  grav.  2,456.  It  contains  90  pirr  ct.  of 
mild  calx  and  10  of  argill,  with  a  miruue  quan- 
tity of  calx  of  iron.  It  feenis  the  faaie  as  the 
cencbriUi,  4  Crell  ijoytr.  432. 

Several  calcareous  dcpofirions,  fome  even  from 
Carlsbad,  belong  to  ihis  variety  ;  (nme  pci-fent  a 
number  of  rounded  tlepteflSons  in  their  ftadorc  ; 
thofe  which  I  have  feen  were  either  whits  or 
brick  red. 

Coiiipadt  limeflones  often  paf*  into  mar!.  See 
Lefke,  G.  734,  755,  and  S  1357;  but  it  firll: 
grows  fiaty. 

Variety  4.     Of  a  flaty  fraBure.     Under  this 

head  I  comprehend  thofe  whole  fingte  laniinx 

^       have  a  compadt  fraillure,  but  upon  the  whole  llaty. 

H       Of  this  fort  are, 

H  !■     The  calcareous  flagftones  of  Wooflftock. 


I 
I 


*  BriiTon,  p.  2:9. 
G  a 
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84  Calcareous  Gettiis. 

dcred  ovfr  with  fniall  reddifh  white  round  parti' 
cles  of  3  farinaceous  appearance.  The  laminae 
are  of  about  -^V  of  an  inch  in  thicknefs,  and  arc 
ihemli'lvcs  of  a  coinpaft  frafture.  Its  fpec.  gr. 
from  3,585  to  2,614.  J'  affords  about  0,34  grs. 
of  air,  which  had  fomewhat  of  an  hepatic  or 
putrid  fniell.  it  contains  a  mixture  of  filex,  ar- 
gil!, and  iron ;  and  hence  gives  fire  with  fleel, 
though  with  difficulty.  Its  luftre  o,  tranfpa- 
rency  o ;  but  its  impurities  are  not  fufficjent  to 
render  it  fufible,  at  leaft  at  130°. 

2.  Limeiloncs,  of  an  Ifabella  yellow  colour, 
frequently  bearing  vegetable  imprcQions.  The 
laniinx  ol  thefc  are  frequently  from  4  to  4  of  an 
inch  in  thicknefs,  and  prefent  a  fomewhat  con- 
choiJal  frai^urc ;  that  in  Lefke,  O.  1240,  burned 
to  lime  at  120°.     Sec  alfo  G.  354,  '^SS' 

3.  IJmcftones,  of  a  light  bluifli  grey  colour, 
whofe  lamina:  prefent  a  fplinlery  fracture,  as  in 
Lclkc,  S.  1357.  Thcfe  pafs  into  marls  for  the 
mort  part. 

The  yellowifli  grey  limeftonc,  Lelke,  S.  961, 
is  both  fandy  and  llaty. 

4.  Granular  limeilones  are  alfo  fometimci 
flaly,  but  much  more  rarely.  See  a  fpecimen  gf 
this  ibrt  in  Leike,  S.  1326. 


2d  Family. 

RBaitd  and  granular.  Its  molt  ufiial  colours 
catbitc,  or  light  grey,  or  yellowifli,  grecnifii, 
■  "Ti  white;  fcldomer  rcddifh  brown,  flefh- 

,  or  bluifli  grey,  or  grcyifh  black. 

Krc  2,ti   tianlpaieucy  2.  1,5,  of  the 

Iti 


FoUatei. 


85 


Its  frafture  foliated,  often  very  fmall  and  fine, 
always  Ibraight,  j'onietimes  in  the  grols  lliiry. 
its  fragments  2. 

It  prel'ents  granular  diflin(5t  concretions,  often 
fo  fmall  and  fine,  that  the  foliated  tcxcure  is  dif- 
ficultly difcerned. 

Its  hardncls  from  7  to  8  ;  its  fpec.  grav.  from 
2^71  to  2,8376  i  where  the  denficy  is  higher,  ic 
is  impure. 

It  fcarcely  ever  contains  petrifaflinns,  or  im- 
prelEons  of  marine  exuvi*. 

Many  of  thefc  effL-rvefce  very  flowly  with  acias, 
as  will  be  fcen  in  the  fcqucl, 

Parian  marble  is  faid  to  be  the  pureft  ftone  of 
this  family.  Its  colour  is  pare  white.  Its  rj;cc, 
grav.  according  to  Briflbn,  2,8376.  Carrara 
marble  is  next  in  purity.  I  found  it  to  cunt  .in 
about  0,4  j  of  6xed  air,  and  0.0;  of  argiM,  t- ith 
minute  quartz  cryftals.     Its  fpec,  grav.     ,717. 

Mr.  Cronlled,  in  the  Memoirs  of  Siocfcholm 
for  the  year  1763,  tells  us  he  met  i'l  lemptland  a 
black  thin  flaty  limeflone,  of  a  Iparry  texture, 
which,  from  its  external  appcar.ince,  w  >uld 
fcarcely  be  taken  for  limeilonc,  and  yet  afforded 
excellent  lime.  In  fome  pUces  it  was  uark  grey, 
and  undulatingty  Haty. 

Mr.  Woulte  prcfented  me  with  another  of  the 
flaiy  kind  from  Scotland  ;  its  colour  dark  bluifli 
grey;  its  luftrc  i;  tranfparency  1  ;  frdure, 
thick  ilaty.  The  lamina  about  the  thicknefs  of 
an  inch ;  their  furfaces  rtrewed  over  with  nitca. 
Fracture  of  the  lamina  granularly  foliated,  yet 
mixed  wiih  the  fplintciy.  Fragments  3;  hard- 
pcfs  from  8  to  9;  fjiec.  grav.  2,71 8.. 

Some  limeilones  are  at  the  lame  time  both 
granular  and  fine  fplintery,  as  may  be  feen  in  the 
G  3  fpe- 
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fpecimen,  Lc(I;c,  O.  12:^4,  which  is  of  a  beauti- 
ful bluiUi  grey  colour;  and  iome  coiichoitiLi,  and 
cxctcding  minutely  foliated,  as  the  fpccimcQ  in 
Ltflte,  u.  3^>;. 


3d  Family, 

Foliated  and  fparry. 

Spars*.      1  ft  variety.     Common  Spar. 

Its  moft  iifiial  colour  is  whiie  or  gnyifli  white, 
alfo  yeilowifli  or  reddifh  whife,  more  rarely  olive 
or  leek  green,  honey  or  ochre  yellow,  or  ficfli, 
or  brownifh,  or  [niri>i;fh  red  ;  ftill  more  rarely 
brown,  or  bluilh  grc;,  or  gre>ifli  black.. 

It  occurs  both  amorphous,  cellular,  flalaflitic, 
kidncyform,  globular,  or  it>ierfpctfed  through, 
or  pervading  in  veins,  other  mineral  fubftances, 
or  inveftlnj;  them,  or  filling  their  cavities;  or 
cryftallized  in  v^iiious  forms;  for  a  minuter  dc- 
fcfiption  of  which  wc  muft  refer  to  Mr.  Rome 
dc  Liflc:  the  iiioll  general  are  the  rhomboidal, 
but  frequently  wc  find  them  cryftalliztd  in  hex- 
agor;d  piifms,' terminated  by  a  pyramid  often  at 
one  end,  rarely  at  both,  aud  fomeiimcs  at  nei-. 
lh?r.  The  anp^les  cf  the  pyramid  never  corre- 
fpond  with  thofe  of  the  prilm,  which  diflinguiihes 
ihem  from  quanzy  cryftals:  the  pyramids  lome- 
times  rcfemb'e  the  head  of  a  nail.  Very  fre-" 
c=Titly  fpars  occur  in  the  form  of  a  dog's  tooth, 
fbeo  in  that  of  leaves,  fee. 

'j^s  ^L;f:re  3,2,  never  o  or  t,  but  when  either 
_-..  -   o;Dg  or  debafud  by  foreign  ingredicnis, 
-j:^rency  2,  3,  4,   1,  if  ot  the  amor- 


Foliated. 


s? 


Its  frafiurc  foliated,  generally  flraight,  rarely 
convex  or  undulated. 

Its  fragments  generally  rhomboida],  or  tcnJing 
thereto. 

The  amorphous  generally  prcfcnts  diftlnft  gra- 
nular concretions,  leldom  lamellar  or  coluninarj 
fomc  feem  really  ftriatcd,  as  in  Leikc,  O.  1268: 
the  columnar  give  it  a  Itriatcd  appearance,  as  in 
Lclke.  O.  1428. 

Its  hardnefs  from  5  to  6 1  fpcc.  grav.  from 
2,693  to  2,718. 

By  my  own  experiments,  pure  fern  it  ran  fps  rent 
amorplious  fpar  lofes  from  43  to  45  jicr  ct.  of  its 
weight  by  folution  in  acids,  Mr.  SauHure,  ju- 
nior**, found  fome  rhomboidal  fpars  lofe  0,395 
by  folution  in  nitrous  acid;  Mr.  litrgman  only 
,34 :  it  is  probable  he  ufed  the  vitriolic  acid  to 
diflblve  it. 

White  or  grey  opake  fpars  generally  contain 
argill,  but  certainly  not  exceeding  12  per  ct,  for 
they  arc  all  infufible  by  pure  air.  1  he  brown 
ferruginous  fpars,  on  the  contrary,  are  all  fufible 
by  the  heat  produced  by  that  air. 

Reddifti  and  violet  fpars  generally  derive  their 
colour  from  Manganeze.  16  Roz.  15  Lafius, 
Hartz  327. 

zd  variety.     j1rrr,i_0Tifpar^~. 

Wliiie  or  greenlfti  white,  and  in  the  middle 
foniCA'hat  blue. 

I  ullrc  2.     Tranfparency  2.  i. 

It  is  found  cryftallizcd  in  hexangular  prif.ns, 
whofe  planes  arc  concave. 


'  ioRoz.  t^ic. 


An,  178;;, ; 


!,  91,96.    3  13eil.  Ecob.  3S4.   i  Chyni. 
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Frndure  fparry  ;  bur,  as  it  prefents  columaap 
diftinft  concretions,  ic  appears  as  if  Rusted, 

Hardncfa  6.     Spsc.  grav.  2,778. 

Moderately  healed,  it  phafphorcfces,  emiiting 
a  red  light,  and  then  falls  inlQ  powder. 

It  dilTulvcs  fiowly,  but  entirely,  in  Ditrous 
acid,  with  efRrvefccnce ;  and  contains  no  fluor 
acid,  as  Mr.  Klaproth  evinced,  by  diffolving  it  in 
vinegar.  Ic  probably  contains  more  fixed  air 
thaii  the  former  variety,  and  probably  a  mixture 
of  (Ironthian, 


4th  Family.    See  Ltjke,  O.  MSS- 

Striated  or  fibrous.  Stalaflice,  alabafiefi 
fintcr. 

1l5  colours  are  grey,  white,  yellowith  orgrcep- 
ifli  white,  or  pale  green,  or  light  or  cherry  red, 
or  reddilh  brown,  or  bluifli  grey,  or  ftnped  of 
veined  with  thefp  colours. 

Its  forms  various,  amorphous,  or  branched^ 
jagged,  tubular,  globular,  Sfc.  the  furface  fel- 
tlora  fmooth. 

Its  luftre  r,  but  fometimcs  abounds  in  fhir.ing 
particles,  often  o.     Its  tranfparency  z.  1. 

Its  fraifture  ftriated  or  fibrous,  fomeiimes  very 
faintly,  the  ftrias  feldoni  parallel,  ofiencr  diver- 
ging as  from  a  common  center,  or  ftarry  ;  it  fre- 
quently diicovcrs  diftinCt  rtratified  concretions  of 
(Jilfercnt  colours,  lometimes  parallel,  often  curved 
or  angularly  undulating,  or  concentric. 

Itsntrclncfs  from  5  lo  7.  Its  fpec.  grav.  ac- 
cording to  Btiflbn,  from  2,3259  to  2,876  ;  this 
lad  undoubtedly  from  an  abundant  mixture  of 
metallic 
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metallic  or  adinolitic  particles;  but  tts  moft 
yfual  relative  deafity  is  from  2,6  to  2,77. 

It  effervefces  with  acids,  and  burns  to  lime. 

Calcareous  fediments  and  incruflations  belong 
to  this  family  chiefly ;  that  of  Carllbad  has  its 
fpec.  grav.  from  2,63  to  2,690,  and  contains  but 
little  of  iron,  filex,  or  argill. 

A  fibrous  or  ftriated  limeftone  found  near  the 
lake  Onega,  which  confifts  of  afbcftine  or  Ihorla- 
ceous  particles,  interwoven  with  the  calcareous 
in  the  proportion  of  i  per  ct.  the  hardnefs  of  the 
former  is  9,  of  the  Ijtier  from  7  to  8.  h  alfo 
contains  8  per  ct.  of  argiil.  Afl.  I'etrop.  1782, 
270. 

Calcareous  infiltrations,  filling  the  cavitTcs  of 
other  ftones,  are  frequently  of  this  faniily,  and 
have  often  been  miflaken  for  zeolytes. 

Though  tnoH:  ftahiiftires  have  a  fibrous  frac- 
ture, yet  there  are  many  whofc  fraflure  is  earthy. 

The  fibrous  limeftone  from  Poland,  Lefke,  O. 
1435,  is  very  remarkable,  as  It  much  refenibles 
fibrous  gypfum.  lis  colour  is  yellowifh  white. 
Its  luflre  a.  Tranfparcncy  1.  Its  frafture 
■  fibrous,  with  flendcr  acicular  feparate  concretions 
(landing  in  different  direflions.  Its  hardnefs  7. 
Very  brittle.  Its  fpec.  grav.  2,74.1.  It  Ilrongly 
eflervefces  with  acids.    Feels  harfh. 


5th  Family. 


I     Swine  (lone,     Bluifii  or  blackifh  or  yellowifh 
grey,  or  greyilh  bUck,  or  yellotvifli  or  blackifh 
brown,  or  H'abelia  yellow. 
Luflrc  1.  o.     Tranfparcncy  o.  1. 
. 1 
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Frafturc  various ;  that  of  the  blackifli  variftiM 
gcnrrally  fine  fpliiuery  pafiing  into  the  conchoi- 
dai ;  that  of  the  Ifabeila  yellow  fine  fplinicry; 
tiiat  of  the  yeliowilh  grey  earthy.  All  com- 
monly fl-ity,  and  tliftover  fcattered  particles  of  a 
foliated  texture. 

Its  hatdnefs  from  6  to  7.  Spec.  grav.  of  a 
fpecinicn  ot  the  grey  kind,  wiiich  I  tried,  and 
wjs  peneliatcd  with  fpar,  was  2,701,  of  that 
examined  by  Briflbn,  2,7121. 

Its  mod  diHinguilhing  characlenflic  is  an  uri- 
Dous  or  alliaceous  fmeli,  which  it  emits  when 
fcraped  or  pounded. 

It  is  generally  prefutncd  to  contain  fome  bilu- 
nilnoils  lubltance,  and  with  good  rcafon  ;  though 
1  could  procure  none  from  the  fpecinien  I  tried 
by  didillatiun,  nor  any  air  tlilliniS  from  fixed  air ; 
for  the  whole  of  llie  wir  I  procured  from  it  was 
cafily  abloibed  by  lime-water,  but  of  fixed  air  I 
Jound  it  to  contain  0,4c. 

Swine  Itone,  compoled  of  lamina;,  flltcrnateljr 
M'hitc  and  yellow,  is  found  in  the  vicinity  ol  Vc- 
fuvius,     Gioeni,  13. 

Mr.  Bergman  informs  us,  that,  in  the  moun- 
tains of  Weft  GoihUnd,  this  ftone  occurs  in 
grciit  [ileniy,  and  is  there  burr.cd  to  time,  the 
expence  of  fuel  being  much  diinuiilhed  from  the 
aliment  the  Hone  itieff  affords  when  heated  to 
redncis*.  Ihis  quality  is  known  in  many  parts 
of  the  county  of  Galway,  where  this  llonc 
abounds,  but  fuel  is  fcarce;  and  hence  it  is  often 
employed  to  heat  rooms,  as  it  remains  hoi  many 
houis. 


5  Eerg.  ij;. 


Ertefenfldn,  tgx 

The  browner  forts  arc  1  believe  mod  frequently 
marls  or  marlitcs. 

7th  Family. 

Ovi  form .     ErUfenJieht. 

Their  colour  is  generally  yellowilh  grey,  or 
brown, 

Luftrc  0.     Tranfparency  o  or  i. 

They  confift  of  a  number  of  globules  clofely 
compared  together  ;  their  hardncls  from  6  to  7. 


3J  Species, 

Mild  calcareous  earth,  mixed  with  a  notable 
proportion  of  other  eartha,  iron,  or  manganefe. 

Mixed  with  barytes  or  barofetenite.  Baryto- 
Calate. 

Of  this  flone,  which  I  have  not  feen,  Mr. 
Bergman  gives  the  following  account  *. 

Its  colour,  dark  or  light  grey,  alixioft  white. 

Traiir[)arcncy  2. 

Form,  cither  that  of  a  wedge,  or  fome  feg- 
ment  of  a  fphcre,  or  rounded,  or  cryftallized  in 
quadrangular  prilms. 

I'Vatture  flriated,  and  prefents  feparate  colum- 
nar concretions,  more  or  icls  diverging  as  from  a 
comoion  center. 

It  contains  91  pet  ct.  of  aerated  calx,  and  S 
of  acrat'''l  barytes. 

Spec.  grav.  not  given,  but  I  conjeflurc  ic  to 
be  nearly  2,7!^. 

It  cffervefces  with  acids. 


•  iChy.An.  1734, . 


^tb  Sp.'cks. 


yt  Calcsreeut  Genus. 


4/i  Sptcies. 

Mixed  with  magnelia.     Mirkakite. 
Of  this  fpccies,  there  are  two  families,  neither 
of  which  has  as  yet  been  accurately  defcribed. 


J  ft  Family. 

In  an  earthy  form. 

Of  an  olive  colour.  It  conlifis  of  a  large 
proportion  of  mild  calx,  and  a  fmaller  of  mag- 
nefia;  and,  though  it  has  the  appearance  of  4 
clay,  yet  contains  no  argill.  13  Roz,.  60,  found 
near  Thionville. 


id  Family. 

In  a  ftony  form,  and  amorphous. 

A  ftone  of  this  has  been  miftaken  for  the  white 
or  fparry  iron  ore.  It  is  found  near  Crcutzen- 
wauld,  and  contains  75  per  ct.  of  aerated  calx, 
12  of  magnefia,  and  13  of  iron,  per  Bayen,  13 
Roz.  59.  Mr.  Ciiaptal  informs  us  he  has  dc- 
tefled  fome  proportion  of  magnefia  in  many  of 
the  limeltones  of  Languedoc,  2  Chapc.  6^- 


3d  Family. 

Cryftallized.      Compound  /par.     Bitter  Jpar  of 
the  Germans. 

Grcyiih 


Muricakite,  m 

Greyifh  white,  or  verging  to  the  dark  pearl 

grey* 

It  occurs  parily  ftiapelcfs,  partly  in  blunted 
fragments,  partly  crylUlllzed  in  rhomboids,  fmall 
or  middle  (ized. 

The  furface  of  the  fragments  is  longitudinally 
ftrcafccd,  that  of  the  cryttals  rough. 

External  ludre  greafy,  i.  internal,  pearly,  3. 
Tranfparcncy  3,  4, 

Fracture  ftreight,  foliated.  Fragments  rhom- 
boidal. 

Prefents  grofs-grained  diftinfl:  concretions. 

Hardnefs  8,  brittle.     Spec.  grav.  2,480. 

It  does  not  eifervefce  with  acids  until  it  is  pul- 
verized, and  then  but  gently,  though  completely 
foluble  therein ;  if  previouily  heated,  it  will  dif- 
folve  more  quickly.  Heated  to  rednefs  for  half 
an  hour,  it  does  not  decrepitate,  but  lofes  45  per 
ct.  of  its  weight.  In  a  porcelain  heat,  it  vitrifies 
with  the  crucible,  which  it  tranfpierces.  By 
Mr.  Klaproth's  analyfis,  it  contains  51  per  ct.  of 
mild  calx,  45  of  mild  magnefia,  and  3  of  iron 
mixed  with  manganefe.     5  Berl.  Beobacht.  55. 

It  is  found  in  Tyrol,  and  generally  mixed  with 
chlorite  and  talc. 


5/^  SpuitT, 

Mixed  with  a  notable  proportion  of  argil!  or 
clay,     Ar^lh-caUiies, 


Readily  difintegrible  by  cxpofure  to  the  atmo- 
fphere. 


Calcareous  Gtnttn 


Marls,  or  Cakareeus  Marlt  *. 


ift  Family. 

In  an  earthy  or  fern i-indu rated  form.  Mergei 
trde  of  Werner. 

Generally  yellowift  grey,  more  rarely  yellow- 
iih  white. 

Luftre  o.     Tranfpaicncy  o. 

Surface  dufty. 

Slighily  compared  together,  frequently  loofe. 

Feels  dry  and  ruugh.  Spec.  grav.  from  i,6oo 
to  2,4. 

It  flrotigly  efiervefces  with  acids,  and,  when 
diflblved  therein,  the  refiduuiii,  dried  in  a  heat  of 
100  Fahr.  weighs  from  |  to  4  of  the  whole; 
that  is  to  fay,  this  marl  contains  from  30  to  80 
per  ct.  of  calx. 

It  is  fufible  in  a  heat  of  from  130°  to  140°  of 
Wedgwood. 

In  water  it  foon  falls  into  powder,  and  is  not 
duftile  ;  the  compared  part  farther  moulders  by 
exppi'ure  to  the  air. 

It  confifls  of  mild  calcareous  earth,  in  the  pro- 
portion of  from  66  to  80  per  ct.  the  remainder 
clay,  with  which  mica,  and  other  (oreign  ingre- 
dients, and  frequently  fl-.tils,  arc  mixed.  Buc 
clay  itfelf  contains  two  ingteditnis,  namely,  argill 
and  lilex ;  and  hence  this  family  divides  into  two 

*  Though  there  arc  diffo-ent  dillinaioni  of  marls,  yet  by 
the  term  maii,  tviihuut  faitlicr  ;iddilion,  calcareous  maili 
■re  uudcrltood. 

branches ; 


Marl. 
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branches ;  the  one  in  which  the  arglll  exceeds, 
or  nt  Icaft  amounts  to  zo  per  ct.  of  the  whole 
refidiium ;  the  other,  in  which  the  filiceons  in- 
gredient amounts  to  more  than  80  per  ct.  ot  the 
MFhole  rcfiduum.  This  diliindtion,  which  is  of 
fome  importance  in  agiicuhure,  cannot  be  di- 
rcflly  made  but  by  means  of  a  chemical  analylis  i 
however,  it  may  be  inferred  from  the  propertjr 
which  the  refiduuni,  after  fnluiion,  has  or  has  rot 
of  making  a  good  brick  :  it  it  cannot  he  formed 
into  a  brick,  then  the  (iliccous  itigreditnt  ex- 
ceeds; if  it  can  be  made  into  a  brKk,  and  this 
brick  is  liable  to  cr:;ck  in  drying,  then  the  argil- 
laceous ingredient  exceeds. 


2d  Family. 

In  a  (lony  or  indurated  flaie.  Verbarteier  Mer- 
gel  of  Werrttr. 

YcUowiih  white,  or  yellowifli  or  bluifli  grey, 
or  Ifabclia  yellow  or  brown,  or  rcddifii  or  yellow- 
ifli brown,  or  brick  red,  or  flelh  coloured,  or 
greyifti  black. 

Surface  often  dully. 

Luftre  o.     'Jranfiiarcncy  o. 

Fracture  earthy,  fotnetimes  inclining  to  the 
fplintery,  or  conchoidal,  frequently  llacy. 

Hardnefs  from  5  to  7.  Spec,  jjrav.  (when  it 
can  be  taken}  iVoni  i.j  to  z,;. 

It  is  fofibk  by  a  heat  uf  ijj"  into  3  dark  green 
compaft  glafs. 

Moft  frequently  crumbles  fccn  after  imnier- 
fion  in  waicr. 

It  eflerverces  flrongly  with  acids,  and  by  folu- 
tion  therein  iofes  from  0,25  to  0,32  of  il 
6 
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^  Calcareous  Genus. 

The  rcfiduum,  after  folution,  being  well  warned 
and  dried,  weighs  from  ^  to  ^  of  the  whole. 

It  coiififts  of  mild  calx  and  ciay  in  the  fame 
proportion  as  the  tormer  variety,  and  frequently 
a  large  proportion  of  marine  Ihells.  Moft  marls 
contain  a  fmall  proportion  of  magncfia,  and  feme 
veAiges  of  marine  acid  *  ;  they  are  liable  alfo  ttf 
various  other  contaminations. 

By  expol'urc  to  the  air  and  moillure,  i(  fooner 
or  later,  generally  at  farthcfl:  within  a  year,  chips 
and  falls  to  pieces.  This  difintegration  is  re- 
markable, for  it  docs  not  proceed  folely  firom  the 
abforption  of  water,  and  the  dilatation  and  con- 
traction of  this  abforbed  water,  by  the  varying 
temperature  of  the  atmofpherc,  as  it  takes  place 
in  climates  under  which  this  variation  is  not  con- 
fiderablc  \  nor  does  it  proceed  from  the  abforption 
of  air  by  fcrruginota  particles  it  may  contain ; 
for  marls  that  contain  fcarcely  any  iron,  or  which 
contain  iron  in  a  flsCe  that  admits  of  no  farther 
calcination,  equally  fall  to  pieces  after  espofurc 
to  the  atmofphere,  and  fo  do  the  fliells  contained 
in  it.  1  fufpciT  it  to  proceed  partly  from  the  ab- 
forption of  moirturc,  and  partly  from  the  abforp- 
tion of  air  by  the  carbonic  principle  of  the  ma- 
rine exuvia?,  or  (liells  found  in  the  marl. 

Marls  that  contain  only  66  per  ct.  of  mild 
calx  are  frequently  burned  to  obtain  lime;  this 
lime  takes  lefs  fand  indeed,  but  is  unfit  for  con- 
flru£iions  under  wster.  D.  Wettcring  remarked, 
that  marls,  which  contain  above  ^  of  their  weight 
of  aeiaced  calx,  will  not  form  bricks.  Dr.  Hig- 
gins  ubferved  th.!i  mortjr,  which  contained  J  of 
of  its  weight  of  argill,  was  fubjcA  to  chip  by 


I 


*  Per  Mooaet,  4  Roz.  ifio. 


expofurc 
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Marls.  9y 

fcxpofure  to  the  air  and  mo'iflure.     On  Cements, 

I2t. 

It  has,  however,  been  obferved  by  Mr.  Ma- 
quer,  that  limclloiies,  which  contain  only  0,15 
or  0,16  of  argill,  poflcls  all  the  properties  of 
limcftones;  Mem  Par.  1728:  yet  this  mufl  be 
rcftrjined  to  the  cafe  in  which  they  are  not  ex- 
pofed  to  an  h'gh  degree  of  heat,  or  he  mull 
mean  pure  argi/i;  for,  if  ihcy  contained  that 
proportion  of  ctay,  they  would  undoubtedly  be 
iuGblc 

This  famih,  like  the  foregoing,  is  divifible 
into  two  branches;  the  one,  in  which  the  argil- 
laceous part  of  [he  clay  exceeds  the  filiceous ;  the 
other,  in  which  the  filiceous  is  to  the  argillaceous 
in  3  higher  proportion  than  <)  lo  1. 


I  ft  Branch. 


Of  this  fort,  I  do  not  recolkift  that  any  have 
I  yet  been  analyfed. 


as  yet  been  analyfed. 


Silicifersus  Marls. 

Thcfe,  as  before  faid,  potfefs  the  fame  charac- 
ters as  the  foregoing,  except  that  they  do  not 
harden  when  calcined ;  nor  docs  the  rtfiduum, 
after  folution  in  acids,  form  a  brick.  Thcfe 
properties,  i:  mud  be  undcittood,  are  fufceptible 
of  varioQs  gradations,  as  the  conipofitions  necef- 
ferily  vary  trom  each  orhcr.  Of  this  fort,  a  few 
H  are 
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are  mentioned  by  Dr.  Withering,  Phil.  Tranf. 

»773'     ^ 

1 .  jf  irowntj]}  while  viar!,  refembling  a  calca- 
reous incruftation.  It  contains  53  per  ct.  aerated 
calx;  the  remainder  faud. 

2.  A  Uad-coioured  friable  flaky  marl,  contained 
48  per  ct.  aerated  calx  ;  remainder  fand. 

3.  A  brownijli-grey  marl,  very  hard,  in  irregu- 
lar lumps,  contained  53  per  ct.  aerated  calx;  the 
remainder  fand. 

4.  A  Uad-eoloured  marl,  in  powder  or  fmall 
hard  lumps ;  it  contained  66  per  ct.  aerated  calx, 
with  fand,  and  a  fmall  proportion  of  argill. 


2d  Clafs. 

Not  readily  difintegrable  by  expofure  to  the 
atmofphcre. 


Marlites. 

Light  or  dark  grey,  or  bluifh  or  yellowifli 
grey,  or  brownilh  red,  or  flefli  coloured,  or  grey- 
ifli  black. 

Luflrc  o,  tranrparcncy  c,  when  the  llmeftone 
is  of  the  cofiipaft  kind ;  but,  when  it  is  of  the 
granular,  fome  luftre  and  iranfparency  are  per- 
ceived, as  in  the  fpecimen,   Lefke,  564. 

Fraifiure  moftly  earthy  or  conchoidal,  feldom 
fplintcry,  frequently  llaty,  more  rarely  granularly 
foliated,  fomctimes  mixed. 

Hardnefs  from  4  to  Z.  Spec.  grav.  from  2,3 
to  2,877. 

Efi'crvcfce 


Marliitu 

Effervefce    with    acids,    ihou^ 
flowly. 

They  are  not  difintegrated  by  expofu 
atmofphere,  at  leaft  in  6  years.  Hence  we  fee 
they  differ  but  little  from  maris  in  their  external 
charafters;  however,  the  property  of  reiifling 
the  influences  of  the  atmolphere,  at  Icart  for  a 
confiderable  time,  is  too  important  a  groiand  of 
diftinftion  to  be  paflld  over. 


I  ft  Family. 

In  which,  next  after  the  calcareous  ingredient, 
the  argillaceous  predominates. 


Argillififous  Marlitts. 

1.  A  dark  blue  limeftone,  of  a  concholdal  of 
femilenticular  form,  opake,  dull  and  flaty,  hard 
as  8.  Spec.  grav.  2,877.  It  contained  0,50  of 
mild  calcareous  earth,  32  srgill,  12  fdex,  and  2 
of  iron. 

2.  Orbicular  maflcs  (geods),  containing  brown 
or  bluifti  grey  marl,  fpHt  into  compartments, 
and  interfeitcd  with  veins  of  fpar,  called  Ludi 
Helmoniii.  I  cannot,  however,  fay  that  I  parti- 
cularly examined  thefe. 

3.  Mollaffe,  a  grey  or  yellowiih  grey  ftonc,  found 
in  the  neighbourhood  of  Laufanne,  and  various 
parts  of  France,  at  leaft  thole  forts  of  it  that, 
after  a  length  of  time,  are  injured  by  expofure 
to  the  air,  fcem  to  belong  to  this  family. 

4.  Various  ftalaftites,  luch  as  thofe  confifting 
of  hollow  cones,  including  others  of  the  fame 

H  2  fort 
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fort  found  In  Haelfinburgh,  and  which,  according 
to  Baron  Born,  are  difficultly  loluble  in  nitrous 
acid,  and  when  calcined,  and  thrown  into  water, 
depafit  a  confiderable  proportion  of  argill.  i. 
Kaab.  304. 

5.  Various  red  and  green  marbles,  fuch  as  the 
brownifli  red  marbleoflngermania,  variegated  with 
red  and  green.  Its  frafture  earthy.  Its  hardncfs 
from  6  to  7.  It  abounds  in  petrifaftions,  cffervefces 
weakly  with  acids,  by  calcination  becomes  grey, 
and  affords  a  bad  lime.  By  Mr.  Georgi's  ana- 
lylis,  it  contains  65  per  ct.  of  aerated  calx,  17  of 
argill,  12  filex,  3,5  of  falited  calx,  and  2  of 
iron,  AcT:.  Pctrop.  i-jSi,  276.  It  entirely  refem- 
bles  that  of  Robock  in  Kinneculla,  which  Mr. 
Bergman  tells  us  is  fufible  in  a  flrong  heat,  and 
yet  affords  a  weak  lime,  Mem.  Stockh.  1768; 
and  the  green  Campan  of  the  Pyrenees,  which, 
by  Mr.  Bayen's  analyfis,  confifls  of  0,65  aerated 
calx,  0,32  argill,  and  0,03  of  iron  flightly  cal- 
cined. 

6.  Some  blui(h  and   yellowifli  grey  limcflones 
of  a  compaft  texture,  fuch  as  that  found  in  the 
biflioprick  of  I'ulda,  which  contains  75  per  ct,  ' 
of  mild  calx,  and  25  of  argill.  Voight  Fiiliia,  15. 

7.  Various  porous  limellones,  which  afford  a 
very  poor  lime,  are  probably  of  this  family. 

S.  Mr.  Fcrber,  in  Nov.  Afl.  Petrop.  17^5,  p. 
263,  mcniions  a  very  fingular  foffil,  a  marl 
cryftallized  in  an  oftohedral  form,  like  alum, 
which  contains  argill  and  filex ;  but  nothing 
farther  concerning  it  is  aa  yet  knowu. 


I 


id  Familjr. 


2d  Family. 
In  which,  next  to  calx,  filex  predominates. 


Silkifemui  MarlUts. 

Of  this  there  are  many  varieties,  fevetal  of 
which  give  fire  with  fteel  at  the  fame  time  that 
they  cffervefce  with  acids. 

1.  A  brownifh  red  and  white  marhle  of  Fin- 
land, of  micaceous  or  fcaly  texture,  whofe  hard- 
nefs  is  9.  It  contains  74^  per  ct.  aerated  calx, 
16  filex,  5  argill,  3  niagnefia,  and  i  of  iron. 
Per  GeoTgi  Ad.  I'eirop.  lySz,  276. 

2.  A  greyilh  blue  marble  from  Pergula,  near 
the  lake  Onega,  of  a  minute  fcaly  texture,  yet 
fomewhat  angular  in  its  fradure.  Its  hardnefs 
from  8  to  9.  It  contains  79  per  ct.  aerated  calx, 
18  files,  2,5  argill,   and  0,5  iron.     Ji>id. 

3.  A  greyifh  black  marble  I'potted  with  white, 
from  Sardopol,  on  the  lake  Onega,  of  a  minute 
fcaly  texture,  with  a  few  micaceous  particles. 
Its  hardrefs  from  7  to  S.  Contains  66  per  ct. 
of  aerated  calx,  19  filex,  10  mica,  4  argill,  and 
I  of  iron.     Hid. 

4.  A  flclh  coloured  marble,  variegated  with 
white,  alfo  from  the  lake  Onega,  Its  hardnefs  9. 
Contains  75  per  ct.  aerated  calx,  16  filcx,  5  ar- 
gill, 2  mica,  and  2  of  iron.     Jl/it/. 

5.  A  blacki(h  calcareous  flate,  found  near 
Courmayer,  in  the  Alps,  is  fiifible,  and  contains 
0,615  calx,  0,275  filex,  0,06  magnefia,  0,0225 
argill,  and  0,015  ^''°"-     ^  SaulT.  29S. 

H  3  6.  A 
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Calcareous  Ctnuj. 


6.  A  blacklfti  limeftonc,  found  in  Tauria,  i 
adtly  refcmbling  a  flint  mentioned  by  Prince 
Gallltzin  in  his  defcripcion  of  that  country,  i 
Bergbau,  zqS  ;  and  another  refcmbling  liorn  ftone 
found  at  Furitcnberg,  which  with  limeftone 
contains  a  quantity  of  find  i  of  which  Langcr 
makes  mention  in  his  mineral  hiftory  of  Pader- 
born,  p.  8 ;  and  the  flaty  limeftones  found  on 
the  Grampians  in  Scotland,  which  ctl'ervcfce  with 
acids,  and  give  fire  with  Iteel,  i  Bcrgb.  399,  are 
of  this  family. 

7.  Silicicalcarcous  frecflones,  which  are  often 
porous,  and  lerve  for  filtering  (tones,  foch  as 
Pierre  4s  Liais,  which,  according  to  Monnet'j 
Mineralogy,  12,  contains  ^3  per  cr,  filcx.  lis 
fpec.  grav.  according  to  Bri^Ton,  is  ftom  2,07 
to  2,4. 

§■  Arenaceous  limeflone,  fuch  as  that  foun^ 
at  Sharzffld  in  the  Hartz,  Lafius,  193.  Its 
f^iec.  grav.  2,489. 

9.  A  radiated  fteltiform  limefione  (Stcrnfpath) 
found  on  the  Carpathian  mountains  by  Mr.  Fjch- 
tel.  1(5  colour  white  and  greenilh.  Lullre  filky. 
According  to  Mr.  Bindheim,  it  contains  0,66  per 
ct.  mild  calx,  0,30  (ilex,  and  0,03  iron  ;  but  he 
tells  us  it  is  fufible  by  the  blow  pipe,  which 
could  not  happen  if  it  did  not  contain  argil!  alfo, 
or  the  fiticeous  (lone  muft  have  been  of  the  fu- 
(ible  kind,  and  even  fo  it  would  fcarcely  be 
fufible. 

10.  Mr.  Chaptal  informs  us,  that  fome  lime- 
ftones in  Languedoc  contain  i'o  much  filex,  that 
when  calcined  ihcy  need  only  be  beaten  up  with 
water  10  make  good  mortar.     2  Chapt.  34. 

3d  Clafs. 


Marlites, 


3d  Clafs. 


Argillocakitcs,  penetrated  with  bitumen,  ful- 
phur,  or  pyrites. 


I 


I  ft  Family. 

Biiuminout  Marllle.  Bituminofer  Mergel  Schle- 
ht  of  Werner. 

Colour  greyifh  or  browniih  black.  Frafture 
partly  ftrajght,  partly  curved,  or  undulatingly 
ilaty ;  the  internal  furfaces  of  the  former  rough, 
of  the  latter  fmooth.  The  laminae  either  thick 
or  thin.     Fragments  tabular. 

Luftre  of  the  ftraight  Ilaty  o,  of  the  curved 
flaty  t,2.     Tranfparcncy  o. 

Hardnefs  5.    Spec.  grav.  from  2,361  to  2,44*. 

Feel'  drv.     Often  contains  copper  pyrites. 

It  effVrvcfces  witli  acids,  even  the  fpecimens 
that  have  moll  the  appearance  of  coal,  as  thofe 
it)  Leflce,  O.  1538,  1535.  The  fpecimco  1537 
effcrvefces  but  weakly. 

It  moft  commonly  bears  imprcflions  of  fiih  or 
marine  plants. 

It  feems  to  be  the  fhale  bind  of  4th  Watfon, 
344,  yet  its  fpec.  gr^v.  according  to  him,  is 
2,68 1. 

This  ftone  muft  not  be  confounded  with  bitu- 
minous Ihale  (brand  fchiefcrj,  which  it  much  re- 
fembles ;  that  is  an  argUlite,  fcarcely  etfervefces 
with  acids ;  /A»j,  a  calcareous  ftone,  ftrongly  ef- 
fcrvefces with  acids :  its  fpec.  grav.  at  a  medium 
2,388. 

H  4  The 


ref  CttctnaaGeKif. 

The  fonner  b  foond  m  coal-mioes,  tbe  l^ter 
is  not  attiched  to  than,  buc  oonoins  copper  ore. 


ad  Fimilf. 
PyrUaeam  Umtjhat, 

Dark  grer,  or  jrcllanifli  grer.  Luftre  t,  from 
fome  iotcrpolcil  ftuning  panicies. 

TranfpiTcncT  o.  Frafture  compad,  often 
fl«f.  tJardnefs  from  8  lo  9,  brittle.  Spec. 
grar.  2,703. 

Givcj  a  grey  powder,  is  doc  magiienc. 

Soluble  in  acitis,  aod  fomcimies  with  eSer-> 
vcfceice. 

Detonates  with  niire. 

Calcined  with  charcoal  affords  a  liver  of  ful- 
phor. 

DitViIIed,  it  affords  fotne  flowers  of  fulpbur, 
anil  volatile  vitriolic  acid. 

By  the  analyfis  of  Baron  Servicres,  it  contains 
7;  per  ct.  mild  calx»  and  25  of  pyrites,  con- 
(iftingof  14  parts  argill,  7  quartz  and  fulphur, 
find  -J  of  iron  *. 


6th  Species. 

Argentine.     Schiefer  fpath  of  Werner. 

Colour  grcyifli,  reddilh,  or  gremith  white. 

Luftre,  where  frcfli  broken,  and  in  ihc  direo 
tlon  of  the  lamdlie,  3,3,  and  ot  the  filvcry  kind, 
as  I  think ;  fome  call  it  intermediate  between  Ihac 
of  wax  and  mother  of  pcari, 

*  11  Rozier,  394,  aa  Roz.  307. 


I 


Pyritacesui  Umejiong.  loj 

Tranfparency  t,o  1,5. 

Fradure  curved  foliated,  in  the  grofs  flaty. 
Fragments  2. 

Harcine!"!  5  to  6.  Very  brittle.  Spec.  gray. 
2,647.     Harh  fomewhat  of  a  greafy  feel. 

Effcrvefces  ftrong!;'  with  acids, 

Heated  ro  re^inels,  it  turns  rcddilh  brown  ;  by 
a  heat  ot  1 55'  it  is  conTcrtcd  partly  into  a  brown 
porcelain  nials,  and  partly  into  a  reddifh  browa 
glals,  which  attacks  the  crucible. 

Its  conipafition  is  not  yet  known,  and  I  bad 
too  little  of  it  to  ailoA'  a  farther  examination; 
but,  from  its  aition  on  the  crucible,  I  think,  it 
probably  contains  magnofia,  and  a  fniall  propor- 
tion of  argili  and  calx  of  iron. 

According  to  Mr.  Kiiriten,  its  fpcc,  grav.  is 
intermeoiate  betwten  the  heavy  and  not  re- 
markably hcjvv  Lefkc's  CaCatogue,  p.  273. 
Mr.  HofffiLin,  however,  did  not  find  its  fpec. 
grav.  fo  high.  Thjt  which  1  examined  was 
taken  froir,  the  fpetinien  in  Ltfke,  O.  1499. 

It  has'hiiherio  been  tound  only  in  Barman's 
Grun,  near  .'-chi'^irtzmberg,  and  Konlberg,  in 
Baxony,  and  m  me  Snara  pit,  in  Norway.  The 
filvery  chalk,  already  mentioned,  I'eems  however 
pearly  rcldtcd  to  it. 


7th  Species, 
Combined  with  manganefe  and  iron  *. 

R'tJero  Ciikile.     Braun  fpath  of  Werner,  fpath 
perlc  of  Rome  de  Lille. 

»  Karften  in  Ldke,  p.  175.     i  Btrg;ii,  I.   ijSg,    iw. 
iaAii.Cliy.  1^5. 

Colour 


io6 


Calcareous  Genus. 


Colour  white  or  greyifli,  yellowifli  or  reddifli 
white;  the  red  fomcttmes  rifes  to  the  rofy,  fome- 
lirnes  finks  to  the  brown  or  darker  red  ;  the  yel? 
low  degenejates  often  into  Ifybella  or  brownilh 
black.  Sometimes  many  of  thcfe  colours  occur 
together,  and  frequently  prcfent  an  iridefcent  or 
tarnifhed  metallic  appearance. 

It  is  found  aniorjihous,  cellular,  rounded,  but 
more  generally  cryftalllzed. 

Its  external  luftre  (when  not  much  decom- 
pofed)  is  metallic  or  pearly,  3,  2;  its  internal, 
glafiy,  2  or  1.  Tranfpaiency  of  the  cryftallized 
2,  1,0,  of  the  others,  o. 

When  cryftallized,  its  forms  arc  various:  i, 
lenticular;  2,  rhomboidal,  with  plane  or  convex 
faces ;  3,  pyramidal  and  folid,  with  convex  faces, 
or  pyramidal  and  hollow,  all  fmall  and  low. 

Fradtuie  partly  ftraight,  partly  curved  foliated  ; 
(he  fragments  of  the  former  tend  to  the  rhom- 
boidal form  ;  of  thofe  of  the  curved  foliated,  in- 
determinate. 

Hardncfs  8,  brittle.  Spec.  grav.  2,837,  P^*^ 
Briflbn;  yet  that  of  the  fpecimen,  Le/ke,  O.  1504, 
bsti  its  fpcc,  gr.Tv.  only  2,396.  It  con  lifts  of  a 
groupe,of  yellowifti  pyramidal  cryftals  feated  oa 
3  porous  incrullation,  probably  of  the  fame  fub- 
flancc ;  that  examined  by  Mr.  Briflbn  was  a  folid 
iboniboid. 

It  cffcrvcfccs  with  acids,  fomctimes  brifkly, 
tkOKtunes  very  flowly  *  ;  if  the  ftone  be  white, 
ik  luoous  acid  leaves  on  it  a  yellow  ftain. 

k^cqueotly  occurs  decottipofed  by  expofure 
MiiKiOMirphcre. 

-     >i9B.l.  i;eq,  189.  7R0Z.  3i4i  ^=6.  Pliil.  Tranf. 

— :  ^K^tcUccO.  I  ;o+,  effurvcfccs  briftfy,  lliough 

js- .      ^Lj  aakjttoui  ll'ar. 

When 


I 


I 


\ 


Sidero  CakUe. 

When  heated,  it  decrepiiates,  and  becomes 
red  or  brown,  and  often  iiiagnciic.  In  a  i^rong 
heat,  the  white  ttanfparcnt  cryllals  lofc  about 
0,455  **f  ^''^""  weight;  0,40  being  fixtrf  air,  and 
o,0j  water.  40  Roz.  163.  For  the  amorphous 
fee  the  fpecimen  Lefke,  S.  17b  and  772. 

It  coiifilh  of  variable  jiroportions  of  aerated 
cabc,  aerated  manganefc,  and  iron. 

This  ftone  hsrh  been  lb  long  miftaken  by  my- 
fclf  and  others,  that  a  hillory  of  the  opinions 
concerning  ii  may  be  fomewhat  incerelling. 

Rom;  de  Liflc  is  the  firft  who  has  given  any 
thing  bke  a  delcrlp:ion  of  it  in  ihe  firft  edition 
of  his  Cryftdlography,  A.  D.  1771.  lie  there 
tells  us  it  conlills  of  a  iiunibir  of  cryilais,  or  ra- 
ther rudiments  of  ciyllals  heaped  on  each  other, 
of  a  lilvery  white  or  gulden  hue,  and  calls  it 
pearly  Jpar ;  but  he  totally  millook  its  n-turc, 
for  he  reckoned  it  among  the  fljor  fpars,  p.  155. 

In  the  year  1  7;3  Mr.  Wouifercid  a  paper  be- 
fore the  Royal  Society  of  London,  printed  in 
the  Tran factions  of  1779,  in  which  he  gives  a 
much  fuller  account  of  this  (lone,  which  he  con- 
fiders  as  a  mn-d<j(npt.  It  forms,  he  tells  us,  flat 
rhomboidal  cryilais,  and  difcovers  great  variety 
of  colours,  being  found  either  white  and  (emi- 
tranfparenr,  or  pearl  coloured,  or  reddilh,  or  of 
different  fhattes  of  brown  or  yellow ;  fome  of 
the  luftre  of  gold,  brafs,  or  copper.  Its  hard- 
nel's  only  inferior  to  quartz  or  felfpar,  and  effer- 
vefcing  witli  the  three  mineral  acids.  He  then 
proceeds  to  its  analyfis,  which,  making  allowance 
for  the  time  (manganefe  being  then  in  a  great  mea- 
fure  unknown),  has  undoubtedly  great  merit.  He 
diftlnCtly  proved  the  eitiflencc  of  calcareous  earth, 
of  magncfia,  or  fome  new  fubllance  with  which 
the 


1  o  8  Cd  kartous  Gtnus. 

rhe  vitriolic  acid  afforded  wiiite  rhomboidal  cryf- 
tals  of  a  ([yptic  bluer  tane,  and  iron;  whence 
he  cuiickided  that  iSo  grs.  of  this  fjiar  contains 
109  of  mild  calx,  63  of  mapiefia  or  fome  new 
earth,  and  S  of  iron;  or  ico  parts  of  the  fpar 
contain  60,5  mild  calx;,  ^5  of  this  new  earih,  and 
^,4  of  iron. 

By  this  account,  I  was  led  to  think  this  fpat 
contained  m:ign(;lia  as  well  as  calcareous  earth, 
and  hence,  in  my  former  Elements,  I  called  it 
fompound  Jpar. 

In  the  mean  time,  Mr.  Rome  de  Lille,  in  the 
fecond  edition  of  his  CrylUlography,  made  a 
nearer  approach  lo  the  true  nature  of  tiiis  (lone, 
though  he  ftill  millook  it.  He  tells  us,  p.  616, 
619,  622,  that  it  frequently  pafles  into  the  fparry. 
iron  ore.  'Ihis  obfcrvation  at  once  opened  to 
mc  its  true  coinpofiiion,  for,  the  agreement  of 
his  deconipofition  with  that  of  Mr.  Woulfeper- 
fuaded  me  that  his  jpatb  perU  was  that  new  fpar 
dcfcribed  and  analyled  by  Mr.  Woulfe,  who  in- 
deed fufpctlcd  fome  connexion  between  it  and 
the  fparry  iron  ore,  though  a  fallacious  experi- 
ttient  afterwards  induced  hini  to  deny  that  this 
MC  contained  calcareous  earth;  but  the  ciperi- 
tneWs  of  Mr.  Bayen  and  Mr.  Bergman  prove 
that  point  beyond  contradiftion. 

Littly  Baron  Born,  in  the  catalogue  of  the 

feSU  of  Mifs  Kanb,  though  well  aware  that  the 

toaSi  pcrlc  of  Rome  de   l.ifle  was  the  lame  as 

Qt  kait  fpi^b  of  the  Germans,  and  that  this 

>aRacQntuns  mnnganefe  as  welt  as  mild  calx, 

•••a- t\t«Vi(\cf-;  pcifuaded  that  the  ftonc  analyzed 

"      ■     .vas  totally  of  a  different  nature, 

W.1S  comnofcd  ofmiid  caU  and 


I 


SUtro  Calejle.  icg 

in  agreit  meafure  acceffary,  as  I  did  not  mention 
that  Mr.  Woulfe  himfelf  fiifpedtcd  that  what  he 
called  magnefia  was  not:  true  magnelia,  but  a 
new  earth.  A  (lone,  however,  of  the  fame  na- 
ture as  that  which  I  had  wrongfully  afcribed  to 
viliit  I  cMcd  compound  fprr,  Garon  I^oi  n  alferts, 
has  been  found  in  the  valley  of  Zillerthal  in 
Tyrol,  in  a  (leatitic  roctc;  the  dcfcription  he 
gives  of  it  exaitly  correfponds  with  that  of  Mr. 
Woulfe,  except  that  it  neither  cfiV-rvefces  nor  dif- 
folves  in  acids,  both  which  Mr.  Woult'e  cxjircffly 
fays  the  ftone  defcribed  by  him  does :  the  Baioii, 
therefore,  in  all  probability  was  deceivcdj 

I.  from  what  has  been  faid,  it  may  be  inferred 
tha.t  braun /far,  or  fidero-calcite,  exhibits  tn  its 
compofition  various  gradations  to  or  trom  the 
the  (parry  iron  ore;  like  this  it  fometimes  effcr- 
vefces  with  acids,  and  fometiracs  this  effcrvcf- 
cence  is  fcarcLly  perceptible.  Baycn.  Man,  Etrang, 
9f  704.  2  Bd-gtii.  19S.  2.  The  ptoportiou  of 
calcareous  earth  varies  confidenibly  in  this  ore, 
fo  that  fometimes  it  contains  no  more  than  2  of 
3  per  ct.  i  and  hence  it  efcaped  the  adion  of 
tartar  vitriolate  in  Mr.  VVoulfe's  experiment  j  for^ 
if  fclenitc  were  formed,  yet  a  few  grains  of  it 
would  remain  diflblved,  .ind  afford  no  precipitate. 

3.  This  ore  contains  niaiigincfi.',  and  it  is  this 
which,  with  the  vitriolic  acid,  formed  white  bit- 
ter rhomboidai  cryrtalsin  Mr.  WouU'e's  experi- 
ment ;  to  this  the  facifcence,  or  cfflorefceuce,  or 
decompofi:ion,  of  the    fidcro-caicite   is   owing. 

4.  The  varying  denlity  of  this  ftone  is  alfo  an 
evident  confLqucnce  of  its  varying  coniipolitiot* 
as  well  as  texture. 


8th  Species. 


6  Calcareous  Ce/tai. 

8th  Species. 
Mixed  with  a  notable  proportion  of  iron. 


Fcrrkahites. 

Rcddifli,  ycllowifli  white,  or  brownifli  yellow, 
or  btownifti  red,  or  dark  or  yellowifti  brown,  or 
btownifli  blue. 

Lullre  o,  i.  TrDnfparency  o.  Fradture  ge- 
nerally flaty.  ofren  granularly  foliated. 

Hardnefi  from  7  10  8.  Spec.  grav.  from  2,8 
to  2.9. 

Moulders  by  expofure    to    the    atmofphere.  1 
Effcrvefces  with  acids. 

They  contain  from  7  to  14  per  ct.  iron,  and 
mofl.  frequently  a  proportion  of  clay  -,  but,  after 
rhc  calx,  iron  is  tlic  charaflerizing  ingredient ; 
fome,  however,  only  contain  fo  much  as  to  ren- 
der iheni  capable  of  decay.  Thcfe  are  rifty, 
and  prefent  numerous  diftjnft  concretions.  Sec 
the  fpecimcn  in  LeJke,  S.  ^1,0^  &c. 

I.  A  brown  foliated  limcftone,  found  near 
Rabenftcir  in  the  Hartz;  it  is  fufiblc  per  fe,  and 
confcqucntly  contains  clay,  lis  fpcc.  grav.  2,S^8. 
Lafiui  192. 

z.  A  brown  iron-fliot  limcftone,  confifting  of 
entrochitcs  ccmcnrcd  together  by  a  ferruginous  J 
cement.     Its  fpec  grav.  2,SSz.     Ibid.  I 

3.    A   bluilh  limctlone  of  a  flaty  ftruiHure^^ 
which  acquires  a  rufly  colour  by  expofure  10 
the    air,    and     is    fufiblc    by    the    blow-pipe. 
t  Saujf.  187. 


I 


Ferri  Calcile.  x  j  ( 

4.  A  ycllowifh  white  limcftone,  of  a  granuiaf 
or  foliated  texture,  which  becomes  brown  by 
cxpol'ure  to  air.  By  calcination,  it  lofes  from 
20  to  50  per  ct.  of  its  weight.  It  contains  about 
10  per  ct.  of.ifon  and  manganefc.  Found  at 
HKllcfors  In  Sweden.  Scbwed.  Abhand.  1754, 
291. 

5.  A  red  limeftone,  found  alfo  at  HsUcfors, 
contains  10  per  ct.  iron.     Rinni.  §  189. 

6.  A  pale  red  or  yellow  limeftone,  found  ar 
Rytierfliutten  in  Sweden.  Its  bardiiefs  9.  Spec, 
grav.  4,988.  Does  not  effervefce  with  acids; 
becomes  magnetic  after  roafting ;  and  contains, 
according  to  Meffrs.  Elyart,  about  54  per  ct. 
pure  calx,  24  iron,  and  22  lilcx.  Scbwed.  Ab- 
hand,  1784,  121. 

7.  Greyiih  red  compaifl  limeftones  of  a  porous 
texture,  almoft  puffing  into  fand  ftones,  void  of 
luftrc  and  tranfparency,  with  an  earthy  fracture, 
and  refembling  mortar,  as  In  Lefke,  S.  132. 
See  alfo  Deihalhes, 


9tli  Species. 

Superfaturated  with  fixed  air,  and  frequently 
pbofphorefcent. 

Dolomite, 

Firft  Family. 

Common  Dolomite.     Dolomie  of  SauffiKC  *. 
Pure  or  greyifti  white,  or  yeliowifli  white,  or 
light  red. 

*  40  Roz.  161. 

Luflre 


ii2 


CaUanous  Get. 


Luftre  o,  J-  Tranfparency  i.  Fraifturc  coH- 
bhoidal  or  granulatly  foiiared. 

Hartliicls  from  8  10  9.  Spec.  grav.  from  2,S j 
to  2,862. 

Ic  eflervefces  llowly  with  ackls  unlcfs  pulve- 
rized. 

Does  not  whher  by  expofure  to  the  attno- 
fphcre,  Phofphorefces  by  coUillon  either  againft 
each  other,  or  on  being  fcraped  by  a  knife ;  but 
this  properly  is  not  found  in  all  of  them.  Duly 
calcined,  it  lofes  0,46  or  0,47  of  i[s  weight,  and 
is  converted  into  lime  *.  By  the  analyfis  of  IWr. 
Sauffure,  the  younger,  100  parts  of  it  contain 
44,29  of  calx,  5,8(3  argill,  1,4  magnelia,  0,074 
iron,  and  46,1  of  fixed  air. 

Hence  we  fee  that  the  lime  in  this  (tone  is 
united  to  a  much  greater  proportion  of  fixed  air 
than  in  other  Itmellones;  100  parts  lime  in  Car- 
rara marble  take  up  86  of  fixed  air,  but  in  this 
flone  100  parts  iime  take  up  above  100  parts  of 
fixed  air.  Docs  not  this  proceed  from  its  con- 
taining an  excels  of  the  carbonic  principle  ? 

Mr.  Dolomicu  has  the  merit  of  having  firft 
drawn  the  attention  of  mincralogifts  10  this  fort 
of  limetliones.  Hence  Mr.  Sauffiirc,  junior,  has 
diftinguiihed  it  by  the  name  of  this  juftly-ccle- 
brated  Geologift.  His  analyfis  is  replete  with  many 
new  and  important  obfervations. 

In  1  Bcrgni.  I,  for  1792,  p.  218,  we  find  alfo 
a  yellowifl]  fpar  mentioned,  whofe  form  is  tabu- 
lar and  expanded,  confiding  partly  of  granular 
and  partly  lamellar  diflindt  concretions,  which 
effervcfce  very  flowly  with  acids.  See  alfo  Vci^bt, 
Mincralogifch.  Abhandi.  54. 
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•  Roz.  39,  J, 


Second 


Elapc  Marhlt. 
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EhjVtc  Marbk  *. 

Colour  fomewliat  ycllo.vini  white.  Surface 
fough  and  uncvpii. 

Lullre  1.  Traiirparcncy  t,  Frafturc  veiling 
from  the  comiJaiH:  to  rlic  granuhrly  foturctt. 
Hardnefs  from  6  to  j,  britile,    Sp'-'c.  grav.  ^,856. 

When  its  lengih  exceeds  10  or  la  times  its 
thickrefs,  it  is  (lighily  flexible  and  very  jjciceii- 
tibly  el  .flic. 

It  phofp'iorefces  wheti  ftruck  in  the  dark,  or 
when  laid  on  red  hot  iron. 

It  abforbs  about  -,5.^  of  i's  welpht  of  warrr 
heated  fo  70"  in  -f  of  an  hour;  fj>cc.  grav.  is 
then  2.S50. 

It  efTt-rvefces  and  difTolfrcs  in  acids  fliil  more 
flowly  than  ihe  former  variety. 

By  the  an-ilyfis  of  Mr.  Saulilire,  I'lnior,  it  con- 
tiins  0^322  of  calx,  0,175  argill  snd  iron,  0,05 
rnic3i  0,0035  magncfia,  and  0,46^8  fixed  air. 
Note,  the  iron  fcarccly  exceeds  ^^  of  the  whole. 
Here  aifo  wc  fi.id  the  pure  calcareous  pirt  highly 
fuperfatu  rated  with  fixed  air:  for,  as  32,1:  0,^^ 
I  i  100:    144.+ 

Ii  was  firft  obferved  in  the  Borghefc  pahce  at 
Rome,  and  lately  on  Mount  Gothard  in  SwiiTcr* 
lind. 


•  41  Roz.  86,  by  Mr.  FIciiriaii  dc  Belvue. 
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Obfervations, 


Any  ftone  of  a  fine  grain,  confiderable  hard- 
nefs,  and  which  adniiis  of  a  good  polifh,  is  in 
general  called  marble;  but  this  denomination  is 
now  mojlly  confined  to  aerated  limeftones. 

White  marbles,  and  tranfparent  fpars,  are  reck- 
oned the  purcft  of  the  aerated  fpecies,  and  among 
the  former  that  of  Paros  and  Carrara ;  but  this 
laft  we  have  fecn  to  contain  a  flight  proportion 
of  argill  and  mountain  cryflial  j  and  fomc  parts 
of  its  immcnfc  beds,  I  am  informed,  are  remark- 
ably replete  with  filiccous  particles.  Eicpofed 
to  a  heat  of  700  Fahr.  for  feveral  hours,  it  lofes 
but  j-s'n-D-  of  its  weight,  therefore  contains  fcarccly 
any  water.     41  Roz.  96. 

The  white  marble  of  Stannovai,  near  Cathar- 
incnburg  in  Siberia,  contains,  according  to  Mr. 
Georgi,  93  per  ct.  of  mild  calx,  6  of  filex,  and 
1  of  argill.  It  is  the  fame  as  that  brought  to 
Paris  by  Abbe  de  la  Chappe.  Spec.  grav.  2,7185, 
per  Briifon.  Abbe  Foda  is  faid  to  have  difco- ' 
vered  in  it  a  portion  of  aerated  barytes.     i  Raab, 

Black  marble  frequently  contains  iron ;  in  that 
ufed  in  Paris,  Mr.  Baycn  detefted  5  per  ct.  of 
iron  ;  but  it  derives,  its  colour  from  bitumen  moft 
probably,  for  it  affords  a  white  lime,  11  Roz. 
496.  The  fpec.  grav.  of  fine  Italian  marble  ia 
2,711. 

The  Chinefe  founding  ftone,  called  Hion  Ch^, 

or   Calcophonos   of  Pliny,    is   of   this   fpecies. 

The  Duke  de  Chaulncs  lias  ihewn  it  to  confift  of 

calcareous  earth,  with  bitumen  and  iron.     It  has 

much 
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much  the  appearance  of  li-ifalr,  6  Mem.  Chin, 
Thorough  black,  marble  is  very  fcarcc.  Souie 
black  marbles  will  not  melt  even  by  the  aid  of 
pure  air,  .others  will.     EJirm.  §  210. 

Grey  marbla,  or  liiiieftones,  appear  to  be 
the  lightcft.  I  foiinil  the  I'pcc.  grav.  of  a  grey 
marble  from  Saxony  only  3,700.  It  contained 
42  per  ct.  of  an  ill  fmclling  fixed  air. 

Fdle  red  Umcjlones,  I  believe,  arc  moflly  dolo- 
mites. One  from  Tiwdi  in  Finland  afforded 
Mr.  Georgi  96  per  ct.  of  mild  calx,    1  of  fjlcx, 

1  of  argili,  and  1  of  iron.  It  gave  fire  with 
ftecl,  effervefced  with  acids  very  flo.vly.  and  pre- 
fentcd  a  fradurc  like  quartz,  i  Ad:  Pcirop. 
178a,  276. 

Tellow  orange  marbles  are  much  lighter;  the 
fpec.  grav.  of  that  of  Arragon  is  2,678,  of  old 
Caftile  2,691,  of  that  of  Loyola  2,709,  of  that 
of  Lanvincha,  which  feems  compofed  of  mi- 
nute globules,  2,750,  of  the  yellow  marble  of 
Sienna  2,677,  Brijfon.  It  was  tound  by  Mr. 
Georgi  to  contain  9j  per  ct.  ot  mild  calx,  3  fdex, 

2  argilt,  i  magnefia,  and  i  calx  of  iron. 
Green  Marbles  are  faid  to  be  very  fcarce : 

according  to  Rinman,  §  206,  they  derive  their 
colour  from  (horli  hence  they  are  generally  fu- 
fible,  Ehrm.  §  21c.  The  fpec.  grav.  of  green 
campan  is  2,741. 

Bhe,  or  deep  blue,  is  certainly  the  rarell  co- 
lour among  marbles  1  that  of  Carrara,  called  Bar- 
diglio,  has  its  fpec.  grav.  2,713.  '\\^z  dovc-co- 
loured  or  greyiih  blue  is  very  common  ;  that  of 
Goroioilfchit,  in  the  Ouralian  rid;jc  of  Cathiiri- 
ncnburgh,  contains  by  Mr,  Georgi's  account  ,S6 
per  ct.  mild  calx,  4  fiicx,  3  argiil,  6  mflgn;ii.x, 
and  1  calx  of  iron. 

I  2  YisUt 
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TioUt  marbles  or  Hmelloncs  vary  much  in  den* 
ficy ;    that  of  the   violet    matble  of  Valcntia   is 
2,656,  or  '2,680 -,  that  of  Maffra,  near  Liibon,  ■ 
2,723;  thai  ol  Rome  2,755. 

'I  he  variegated  marble  of  Florence  owes  its 
dcntritical  figures  to  manganefe,     i   Chy.  Ann. 

1785- 57- 

'the  marble  called  LumacheUi.  found  at  Bley- 
berg  in  Carinthia,  owes  its  Iplendour  to  ihells 
aggliitinatcrf  by  a  grey  or  brown  calcareous  mat- 
ter with  argill  and  iron. 

Bclides  the  characters  arifing  from  texture  and 
colour,  there  are  other  diftintlions  arifing  from 
compolition,  which  are  of  confiderable  import- 
ance for  ccconomical  purpofes  ;  for  inftance,  the 
dinin^ion  of  fat  and  meagre  limcHones,  as  the 
workmen  call  them. 

The  flit,  or  thofe  which  being  converted  into 
lime  take  up  the  greateft  quantity  of  fand, 
are  mucb  elleemtd  by  mercenary  architects,  as 
fatid  is  [he  cheapcll  ingredient. 

Meagre  lime  takes  up  lefs  fmd,  yet  forms  a 
harder  mortar  even  in  water.  Mr.  Smeaion  re- 
marked, that  all  Hones  which  afford  3  buff-co- 
loured lime  are  of  (his  fort.  Eddyftonc,  §  171. 
So  alfo  are  thofc  that  afford  a  dark  or  blackifh 
lime,  according  to  Mr.  Bergman,  who  firft  dif- 
covercd  that  this  properly  proceeded  from  the 
manganefc  contained  in  the  lime,  2  Berg.  229. 
It  is  however  faid,  that  a  certain  proportion  of 
iilc-v  and  iron  pre-exifting  in  the  flone  contributes 
not  a  little  to  this  property,  2  SaiifT.  1 15,  140 ; 
and  much  I  believe  depends  on  the  fla:e  in  which 
the  iron  exifts  in  it,  as  Ihail  be  fecn  in  treating 
of  Pouzzolana.  Of  the  Hones  in  which  this 
properly  has  been  piincipaUy  noticed,  authors 
have 
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have  given  but  a  very  imperfefl  defcription.     I 
mud,  therefore,  repeat  it  in  iheir  own  words. 

1.  The  Slant-  of  Lena  in  Upland,  mentioned 
by  Mr.  Bergman,  is  grev,  mixed  with  grccnifh 
white  paiticles,  and  very  hard  ;  generally  inverted 
with  the  brown  calx  of  mangancfe.  It  lofes  0,39 
of  its  weight  by  calcination,  and  affords  a  brown 
lime.  I  believe  all  linteftones  inveftcd  with  a 
brown  cruft  are  capable  of  producing  the  fame 
cffcft.  1  he  prefence  of  manganefe  is  dilcoversd 
by  melting  thete  ftones  with  double  their  weight 
of  nitre;  the  niangnnefc,  if  any  there  be,  will 
leave  a  green  trace  on  the  fides  of  the  crucible. 

2.  A  dark  grey,  compaft,  and  exceeding  bard 
ftone,  from  Brion  in  Burgundy,  prefenting  in  its 
filTures  fome  brown  friable  matter.  It  lofes  0,39 
of  its  weight  by  calcination.     2   Mem.  Dijon» 

^7^'3'  9.1- 

3.  AJky-blueJlone,  with  fhining  particles,  found 
at  Aberthaw,  in  Giamorganfliire,  gives  a  buff- 
coloured  lime,  and  contains  about  12  per  ct.  of 
a  bluilh  clay,  which  reddens  when  calcined. 

Meagre  lime  is  reckoned  the  wcfrft  for  manure. 

All  limeflones,  as  we  have  fcen,  contain  fixed 
air.  Fixed  air  is  now  known  to  confift  of  pure 
air  and  charcoal,  or  the  carbonaceous  principle, 
moft  probably  in  the  proportion  of  72  of  the 
former  to  28  of  the  latter;  but  iimeftones  are  al 
antient  as  the  creation;  therefore,  lince  they  al- 
ways contained  fixed  air,  charcoal  muft  alfo  have 
bcirn  an  original  principle,  and  being  fo,  it  moft 
probably  enters  into  many  compofitions  in  which 
it  has  not  bcvn  hiiherto  fufpeiled.  Over  and 
above  that,  combined  with  pure  air,  it  certainly 
exills  in  fiiells  with  which  compad  limeftonet 
iibound,  and  I  believe  in  all  limeltones  of  the 
I  3  darker 
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darker  colours.  It  is  certain  that  all  thefc  ftoncs 
emit  3  bituminous  i'mell  by  Iriftion,  and  many 
of  them  contain  other  traces  of  bitumen ;  now 
bitumen  eflentialiy  contains  the  carbonaceous 
principle ;  hence  wc  fee  that  lime,  formed  in 
clofe  velROs,  is  never  perfectly  white,  for  the 
coaly  principle  remains  unconlumed,  that  is,  un- 
combined  with  pure  air,  with  which  in  clofc 
veflels  it  cannot  come  in  contacl.  Is  it  not  from 
co.ll  thus  exilting  in  lime  that  the  mephitic  air 
proceeds,  which  Dr.  I'rieftley  obferved  to  fucceed 
the  production  of  fixed  air?  h>r  charcoal  is 
known  to  abforb  and  rttain  mephitic  air.  6  Pr. 
2i().  Hence  a!fo  Dr.  Higgina  fuund  that  -jij-part 
of  the  air  yielded  by  limeltones  is  mephitic  air. 
On  dmeiits,  8. 


icth  Speatjt 
Combined  with  the  vitriolic  acid. 


Cylfum.     Scknile. 

It  is  foluble  in  the  temperature  of  60"  in  about 
500  lioies  its  weight  of  water ;  but  to  ciFedt  this 
foluiion  in  a  moderate  fpace  of  time,  it  is  requi- 
fite  that  the  gypfum  be  prelented  in  the  ftate  of 
fine  powder,  otherwifc  it  will  be  very  flowly 
cffeifled ;  but  in  boiling  water  much  more  of  it 
may  be  diffolved,  which  will  precipitate  on  cool- 
ing, fo  that  no  more  than  -^^  or  -g^  >*ill  remain 
in  foluiion  The  calcareous  earth  is  prccipiiable 
therefrom  by  cauftic   tixed  alkalis,  but  no:  by 

the 
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the  cauftic  volatile;    and  the   fikercd  folutioti 
affords  tartar  vitriolatc,  or  Glauber's  fair. 

When  pure,  it  docs   not  eflervefce  with  any 
acid,  and  is  fcarcely  foluble  in  any  of  them,  ex- 
cept   the    concentrated    vitriolic,    which,   when 
'  heated,  and  particularly   when  boiling,  takes  a 
large  proportion  of  it  *.     Ver  Morveau,  18  Roz, 

Artificial  gypfum,  Co  far  dried  as  to  retain  its 
glafly  appearance,  contains  34  per  ct.  of  mere 
calx,  48  of  the  flrongefl  vitriolic  acid,  and  iS 
of  water.  Mr.  Lavoifier  found  9  parts  natural 
gypfum  to  afford  by  diftillation  2  of  water -f-, 
which  agrees  very  nearly  with  my  determination 
of  that  contained  in  the  artificial ;  but  fome  forts 
of  gypfum  contain  a  mixture  of  mild  calx,  which 
is  foreign  to  their  conflitution,  and  therefore 
cffervefce  with  acids.  This  fort  of  gypfum  fcems 
to  have  been  formed  by  precipitation  from  fome 
other  acids,  and  its  proportion  of  ingredients  is 
different  from  that  found  in  the  former,  as  I  have 
elfewhere  Ihewn.  Moft  gypfums  alfo  contain 
about  2  per  ct.  of  iron,  and  feveral,  more;  be- 
fides  a  fmall  proportion  of  filex  and  argill. 

The  eafiefl  method  of  decompofing  gypfum  Is 
£0  boil  it  in  a  folution  of  mild  alkali. 

In  a  clay  crucible  gypfum  melts  at  about  130" 
Wedgewood,  but  it  is  infufible  on  coal  or  in 
chalk  crucibles.  By  a  blow-pipe  it  may  be  re- 
duced to  a  globular  form,  if  the  blue  Hame  plays 
on  the  edges  of  the  lamella,  bec^iufe  the  acid  is 

*  Ytt  Bcaume  fays  tliat  <!il«te  viiriotic  acid  diflblves  ^-^ 
of  its  weijjlit  of  gypfum,  t  Beaiimc,  273;  and  that  dilute 
nitrous  acid,  and  marine  acid  alfo.  and  vinegar  diflblve  it  a( 
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thcD  converted  into  fnlphur.  Maqurr  found  ih* 
putcfl  ^yjifoni  invicritublc  by  foUr  hcit ;  tlia:  of 
Moamaiuc  fteaietl  to  vield,  but  [irobablv  was 
not  pure,  Lven  the  bear  exciti  li  by  puie  air,  if 
continued  long  enough  to  ditijpate  the  sciO,  can- 
not virrify  ic;  and  as  ilic  experiinems  on  its  lu- 
J]on,  by  Mr.  i..ivoif:cr  und  Ehnjt3ii,  were  made 
on  gviiTiim  lying  on  charcoal,  ii  h  I'lobable  its 
fofilnlity  even  then  |»ruci.edfd  iioin  i|n,  convcrfion 
of  the  acid  into  lulphut ;  y^t  Llci^r  uticiisitis 
fufible  by  pure  air  when  held  in  a  r  i!p.s. 

When  powdcird  and  hcsied  a  linlc  below  ig- 
nition, it  iindeigoes  a  niu;ioii  fiitnlir  [o  that  of 
cUullition  from  the  erujition  ol  the  w;irer  ol  cryC- 
tallization;  if  tdkcn  U|>  as  Toon  a  tiiis  muiioD 
ctafes,  and  then  t|)rinkliil  o.-i  r  wiih  water,  it 
foon  concretes  and  hardens  by  Te-..fluining  and 
cryrtaliizing  with  the  w.uer  it  had  luif. 

lis  hardnefs  is  fiom  4  :o  ^^  and  its  fpcc.  grav. 
according  to  Briflbn,  ftotii  ^^,167  to  2.,^  i\  if 
higher,  it  Is  impure;  but  he  fecnis  nor  to  bave 
fccn  a  lighter  fort,  which  is  entiled  alabafter.  whofe 
(pec.  grav.  by  the  tiials  of  the  :  hildlbphical  So- 
ciety of  Ox'ord,  and  of  Mr.  VV;ird,  is  i.ii^a. 
Mr.  Biillbn  applies  the  term  aUitaller  only  ta 
certain  calcareous  I'pars,  toliowing  Mr.  D'Aubao- 
ton,  in  Mem.  Par.  i75-(. 

Of  this  I'|>ecics  1  diiiinguifli  4  families :  The 

■  Faiinaceoua;    The  Compact  j  'Ihe  i-ibrous,  or 

'  filiated ;  and  The  Foliated. 

I  ft  Family, 
Farinacccus  Gypfum. 

Vhite.     Liiflrc  o.     Traifparcncy  o.     Of  the 
confluence  of  meil.     \VU1  njt  form  an  adhcfivc 
L\>nccet:oai 


Cypfum.  til 

concretion,  as  hair  powder  does,  without  being 
wetted.  Feels  dry  and  meagre.  Is  not  gritty 
between  the  teeth.  Scarcely  finks  in  water,  and, 
when  it  docs,  becomes  filmy.  Slightly  eff:  rwefccs, 
but  is  fcarcely  diflblvcd  by  nitrous  acid.  When 
healed  a  little  below  redncfs,  becomes  of  a  daz- 
zling white.     Lazius,  23S. 

ad  Family. 

CotnpaSl  Gyfjiim,  Dichtcr  Gypftein  of  Werner. 
Alaballer. 

Greyifli  or  yellowifli  white,  or  yellowiJh  grey, 
or  bluifh  grey,  or  greenilh  grey,  or  oHve  green, 
or  wine  or  honey  yeilovv,  or  light  or  dark  red. 
Thcfe  colours  often  meet  in  the  fame  fpccimen 
in  fpots,  ilripes,  or  veins;  brown  fpots  alio  often 
occur. 

Luftrc  I  or  o.     Tranfparency  2,  i,  o. 

Fradture  compaft,  raoUly  fplintery,  fooictimca 
paOiiig  into  the  tine-grained  foliated.  Fragments 
I  or  o.  iiardiicl^  +.  Spec.  grav.  trom  1,872  to 
2,288.  Feels  dry,  but  not  harfh.  Dues  not  de- 
crepitate whcii  iieatcd.  Often  eii!rrvci.:ts,  though 
ilighily,  with  acids,  probably  from  a  niixtuic  of 
aerated  calx. 

Mr.  Nadault  found  31b.  of  gvpfum  to  contain 
36  grains  of  nitre  bcfide  common  fait,  2  BuSbo, 
Mincralogic,  Svo.  p.  70  j  but  this  is  merely 
cafual. 

The  fpeci.nen,  T.cf!,e,  O.  1547,  is  white;  it! 
fpec.  grav.  3,347  ;  but  the  fpccimen,  O,  1548, 
cfTcrvefces  fmartly,  though  for  a  Ihorc  time:  in 
fpec.  grav.  is  2,315.  Hence  we  fi-e  ih-it  the 
mixture  of  unfaiurated  calx  renders  it  heavier. 

6  The 
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The  fpecimen,  Lelke,  O.  1551,  is  hard  as  6 
or  7.  Spec.  grav.  2,939.  It  is  faid  that  it  is  in- 
timately mixed  with  iwine-ftone  j  but  this  does 
not  explain  the  real'on  of  its  remarkable  denfity ; 
perhaps  it  contains  ftronthian  inftead  of,  or  with, 
common  caix  ;  but  as  it  does  not  effcrvefce  with 
acids,  this  is  alfo  doubtful. 


3d  Family, 
Fibrous,  orjiriated. 

White,  or  greylfli,  yellowifli,  or  reddifli  white, 
often  grey  or  flefli  red,  or  honey  yellow.  Some- 
times thefe  colours  meet  in  ftripes. 

l.uftre  2,  3.  Tranrparrncy  2,  i,  j.  Frafture 
fine  or  coarfc,  fibrous  or  flriated,  the  fibres,  &c. 
generally  ftraight  and  parallel,  yet  fometimes 
bent.  Fragments  long  fplintery  i.  Hardnefs  4, 
brittle.    Spec,  grav,  2,300. 

Does  not  decrepitate  when  heated ;  never  effer- 
vefces  with  acids  ;  when  poliflied,  becomes  iridef- 
cent.     I  Raab,  346. 

The  fpecimen  in  Leflte,  O.  966.  is  much  har- 
der ;  it  does  not  yield  to  the  nail. 


4th  Family, 

Foliated, 

Of  this  there  are    two  varieties,    the   fmall 
grained  and  fparry,  and  broad  foliated. 
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I  ft  Variety. 

Granularly  foliated.      Blattriger    gypftein    of    , 
Werner. 

Grcyifh  or  yellowifh  white,  or  yellowifli,  bluifli, 
or  grecnifh  blackifti  grey,  or  light  or  dark  flefh 
red,  or  brown,  or  olive  green. 
I  Luflre  2,  3.  Tranfparency  2,  5.  Fradture 
foliated,  flraight,  but  moilly  fomewhat  curved. 
Fragments  o,  i .  Prcfents  fine  and  coarfc  grained, 
often  ftraiglit  or  curved  diftinfl:  concretions.  The 
fine  grained  ealily  crumble  and  i'ejiaratc  like  fand- 
ftones. 

Hardnefs  4,  3.  Spec.  grav.  from  1,274  *° 
»,3lo.     Feels  foft 

This  and  the  comjiadt  are  frequently  mixed, 
and  pafs  into  each  other,  and  (though  rarely)  the 
libtous  and  foliated  meet  and  interfcft  each  other 
at  right  angles. 

The  Qiecimen,  Letke,  O.  1552,  varies  much 
from  this  dcfcription,  for  its  hardnefs  is  from  6 
to  7,  its  fragments  3,  and  its  fpec.  grav.  2,900. 
It  effcrvefces  briikiy  with  acids.  Its  frafture 
partly  fine  fplinicry,  and  parrly  foliated.  It  ts 
cvidenily  impure,  though  its  colour  is  nearly 
pure  white. 

Many  ftones  of  this  family  may  cafily  be  mif- 
taken  for  limcftones  without  much  attention. 
See  the  specimen  in  Lefke,  S.  620,  621. 

2d  Variety. 

Brnad  foliated.  Specular  gypfum.  Frauencis 
of  Werner.    Glacics  Marls'. 

.    Grey, 
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Grey,  or  ycllowifli  grey,  fomctimcs  falling 
intP  liic  p^le  vellow. 

It  is  toun;i  amorphous,  or  crjdallized  into 
hexagonal  juilaTi,  tcrmiuaiing  in  an  ctlge,  or  in 
tbo'iilioids.  or  cuneilorm,  tabu];ir,  or  leiuicuiar. 

!n  ihc  cryflal!  zcff,  the  pinncs  which  (oim  the 
a'wx  angles  are  llicaked  longicudnially,  thofc 
ibat  form  the  obtul'e  arc  finootti. 

I.ult'c  glairy,  4,  •:■,  2.  Trdnfparcncy  4,  3. 
Fraitfu'c  liraight,  or  curved  fuliatcil. 

I  ;ardiii-is  4.     Spec.  gr.  2,;  it. 

It  is  often  penetrated  with  fwincftonc  (as  it  is 
faid),  wb'ch  iliniiniilies  its  tranfparcncy,  and  gives 
it  3  difagietable  fiiiell  when  rubbed.  KdiAenon 
Lffte,  293.     Maquart,  .134. 

It  is  Inund  in  great  plenty,  and  of  an  extraor- 
dinary fize,  in  Kiiffi:i,  if  we  may  credit  Mr. 
Guett^ird,  Mem.  Par.  1762,  p.  861,  8vo,  and 
Mr.  Maquart,  p.  4C3,  both  of  whom  have  tra- 
velled into  that  empire:  it  is  there  ufed  inflead 
of  gljls  for  window  panes;  neverthclefs,  Mr. 
Kadten  afliires  us  this  is  a!-filui£ly  falfe. 

Gypliim  qiixed  with  marl  is  often  found  in  a 
fljty  turiii.  Of  this  fort  15  the  fpecimen,  Lcikc, 
S.  359.  Its  colour  is  bliiiih  grey,  and  greyifli 
black,  l.iiflre  and  tranl'parcncy  o.  Fraitiirc 
flaty.  Fragments  3.  Hardnefs  7.  Spec.  grav. 
2,-473.  Heated  to  icdncfs,  it  becor.ics  reddifti 
nbiio.  As  the  fpt-c.  grav.  is  fo  low,  I  prefume 
the^ypfu:npredoiiiin.ties.  Sometimes  it  is  mixed 
with  the  fmi;ll  lotiatcd,  as  in  Lefke,  O,  i6  ;  the 
Laicll^e  arc  coaile  and  more  impert^.lft. 

iitb  Speciej. 


Cotnbincd  with  the  fparry  acid. 


Fluor. 


>a4 


Tluor.     Fills  of  Werner. 


This  ftone  is  nearly  Jnfolublc  in  water.  It  tloci 
not  effecvefcc  with  any  acid,  except  ihc  concen- 
trated vitriolic  acid,  and  wJlh  th:it  but  fecblv. 
The  nitrous  and  marine  acids,  in  the  cnnimoa 
lemperdtiire  of  the  amiofpherc,  are  not  alilolulclir 
inert  witli  rcrpcct  to  it,  but  Ic^ircely  djff.ilve  it 
without  decumpolitiun.  It  is  inluluble  in  the 
acetous. 

In  a  moderate  heat,  it  decrepitates;  and  if 
pulverized,  phofphorelces,  particularlv  iIk  blue 
or  purple  coloured  ;  but,  it  heated  to  rednefs,  it 
will  never  after  phoipborefce.  In  a  heat  ot  130* 
of  Wedgewood  it  melts  in  clay  crucibles,  or,  but 
lefs  pcrleifitv,  in  ihofe  of  chiilk,  but  on  cha-cotil 
very  imperfedly.  By  conccnir;ucd  lolar  heat,  or 
that  given  out  by  pure  air,  it  mtlts  into  a  button, 
which  is  generally  white  and  opalce  when  cold  : 
if  that  heat  be  long  continued,  it  becomes  iels 
fufible.  tlencc,  in  tiie  heat  of  our  furnaces,  it 
docs  not  part  with  its  acid. 

If  it  bediflillcd  in  giafsor  earthen  velTels  with 
the  mineral  acids,  it  emits  an  acid  air,  which 
corrodes  the  velTcls,  and  depoliis  a  fdiceous  ctuft 
on  the  water  in  the  rctcivcr,  which  ablorbs  this 
air;  this  is  ihc  mod  certain  chnractcrilbc  of  the 
acid.  The  vitriolic  concentrated,  and  taken  in 
equal  weight  with  the  flonc,  is  the  acid  moft 
ulu-iily  employed ;  a  gypfum  then  remains  in 
the  retort. 

Hatdncfs  from  7   lo  R.     Spec.  grav.  3,09  to 

100  Parts 
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100  Parts  of  this  ftone  contain  about 
calx,  the  remainder  acid  and  water,  in  a  propor- 
tion not  yet  accurately  determined,  and  a  fmall 
proportion  of  argiil,  filex,  and  iron,  with  fome 
traces  of  marine  acid,  and  fometimes  of  cobalt. 

Againfl  tlie  exillence  of  the  fparry,  as  of  an 
acid  fui  generis,  many  difficulties  were  flarted 
foon  after  its  difcoverjr  by  fome  French  chemifts, 
difguifed  under  the  name  of  Boulangcr,  and 
afterwards  by  Mr.  Achard  and  Mr.  Monnet.  To 
remove  ihefe,  Mr.  Scheele  inflituted  a  new  ferica 
of  experiments,  which  not  only  impreffed  the 
fullcft  conviftion  of  the  objeft  they  were  meant 
to  illuftratc,  but  once  more  dUplaycd  the  unri- 
valled abilities  of-the  lUuflrious  difcovercr,  and 
the  infinite  rcfources  of  his  art.  Sorry  1  am  to 
add,  that,  fince  the  death  of  this  admirable  man, 
a  man  as  eminent  in  the  chemical  as  Newton  in 
the  mathematical  branch  of  natural  philofophy, 
Mr.  Monnet  has  thought  proper  to  renew  his  at- 
tacks in  a  ilyle  of  haughiincfs  and  acrimony  that 
infpirej  infinite  difguft.  The  fallacy  of  his  rca- 
foning  is  fjfficiently  expofed  by  Mr.  Leonhardi, 
in  the  (ith  volume  of  his  late  learned  edition  of 
Maquei's  DiOionary. 

Of  this  fpecics  we  have  3  families :  7be  Sandy ; 
Tbi  Coiiipail ;  and  'The  Foliated,  or  Sparry. 


ift  Family. 

In  afandy  or  earthy  form. 

This  his  been  found  only  at  Kobola  Foiana,  in 

the  dtltriA  of  Marniaros,  In  Hungary.    It  is  of 

a  light 


I 
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a  light  p/ey  colour  and  loofc  confiflence ;  when 
ftrcived  on  an  iron  plate  heated  a  little  below 
rcdncfs,  it  diffufcsa  blue  or  palcyetloiv  phofiiho- 
ric  light.  According  to  the  expcrimenis  of 
Ktaproth  and  Gmelin,  it  contains  the  fluor  acid 
fingly,  and  not  the  phorphoric  *,  Mr.  Pelletier 
found  100  parts  of  it  to  contain  31  of  filex,  zt 
of  calx,  15,5  argill,  28,5  fparry  acid,  i  of  phof- 
phoric  acid,  and  i  of  iron.  In  an  unconncSed 
fubftancc  of  this  fort,  different  fpecimcns  mult 
undoubtedly  contain  different  proportions  of  in- 
gredients, among  thefe  the  filex  is  evidently  ad- 
ventitious, the  phofphoric  acid,  being  in  fuch 
fmall  quantity,  may  be  found  in  foiTic  (pecimens, 
and  not  in  others.  Mr.  HalTcnfrjtz  dil'covcred  vcf- 
ligcs  of  it  in  nioft  fluors  -f-. 


2d  Family. 

Whitilh  grey,  and  thence  pafling  into  the  ver- 
digris green.  Luftre  1,  2,  o.  Tranfparcncy  2, 
I.  Frafture  fplinrery  or  even.  Hardncfs  8, 
very  brittle.     Spec.  grav.  from  3,12  to  3)165. 


3d  Family. 

Foliatedf  fx fparry.    Fluor  fpar. 

Its  colours  arc  very  numerous,  pure  and  green- 
Hh  white,  or  ycUowifh  or  reddifti  white,  or  grey 

•  I  Chym.  Ann.  i;?;,  jj.    i  Ditto,  1791, 197. 
f  9  Ami.  Cliy,  315. 
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or  bluifli  E;rey,  or  light  or  violet  blue,  or  grafi 
leck,  or  olive  green,  or  dark  red  verging  to  pur- 
pie,  or  purple  inclining  ta  bl-ick,  or  wine  Or 
honey  yellow,  or  yclloivilh  brown.  Many  of 
thele  occur  ofien  in  fpots,  blotches,  or  veins 
pervading  the  mafs  of  one  and  the  fame  fpccimen. 

It  is  (ound  cither  amorphous  or  cryltalHzcd  : 
the  nioft  ulual  of  the  cryftallized  forms  is  that  of 
3  pcrfedt  cube,  the  angles  or  edges  rarely  trun- 
cated or  bevilled  -,  (helc  lafi  have  lometimes  con- 
cave planes.  The  oftohsdral  torm  is  alfofome- 
times  met  with.     Sec  Mr.  Rome's  delcriplions. 

Its  furface  luollly  fmooth,  and  frofted  over 
*ith  minute  cryrtals. 

Luflre  3,  ".     Tranfparency  2,  5,  4. 

Frafture  niliated,  generally  ftraight,  fcldom 
curved ;  fonic  parts,  however,  are  tound  Iplin- 
lery,  as  if  paffing  into  the  compact. 

Fragments  tend  to  the  form  of  triangular  oT 
quadrangular  pyramids,  prefent  coarfe  or  fmall 
grained,  feldom  prifmatic,  diilird:  concretions. 

Hardnefs  8,  very  brittle.  Spec.  grav.  3,09 
to  3,19  i  that  of  the  fpecir.ien,  Le{ke,  O.  1613^ 
is  3," 54- 

illb  Species. 
CotTibined  with  the  phofphoric  acid. 


It  is  nearly  infolublc  in  water. 

It  is  attacked  by  the  concentrated  vitriolic  fre- 
quently with  fome  effcrvei'cencf,  but  it  is  rather 
decompofed  than  diflblved  ;  and  the  fclenite  de- 
pofucd  foon  protects  the  greater  part  of  the  phof- 
pfaoiite  from  the  aftion  ot  this  acid. 

Ie 


Fljft)!}orife,  rag 

It  is  foluble  in  the  nitrou^  anti  marine  acid, 
fomciimcs  with  fcarcdy  any  cfferv-elcence.  In 
(he  Idttsr  it  often  apjicars  gelatinous.  It  is  info- 
lublc  in  the  acetous.  !f  to  a  folution  in  thefe 
acids  the  vitriolic  be  added,  a  felcnite  will  preci- 
pitate; and,  the  filtered  folution  bt-iiig  evapo- 
rated, and  the  felcnite  depofiied  during  evaporj,- 
lion  remnvcd,  the  liquor,  larther  evaj'orated, 
will  alTume  the  conlillcnce  of  honey  i  and,  being 
mixed  with  as  much  charcoal  as  gives  it  the  form 
of  a  powder,  and  diftilled,  a  phofphorus  will 
pafs. 

By  a  moderate  heat  or  trituration  it  phofpho- 
■refccs,  but  by  a  iironger  heat  it  lofcs  this  pro- 
perty. It  reduced  to  powder  it  will  not  decre- 
pitate, which  it  does  when  in  larger  grains.  It 
is  fcarccly  I'ufible  by  the  blt>w  pipe,  even  adilted 
by  allcali,  microcol:nic  fair,  or  borjx. 

It  contains  calx  and  phofphoric  acid  nearly  in 
the  propoition  of  2  to  i.  It  is  commonly  con- 
taminated with  filex,  aerated  calx,  iron,  muriatic 
felcnite,  fluor  acid,  and  fomciimcs  njangancle'^. 
According  to  Mr.  Haufen,  cryftallizcd  phofpho. 
rite  becomes  eleflric  by  fridion  with    woollen 

I  cloth  t- 
Its  external  cbaraiftcrs  are  as  follow. 


ift  Family. 

Pbofphoriie,     Apatite  of  Werner. 

Giloar  grey,  pearl  grey,  or  green  of  various 
mountain,    Icck,    Afpara- 

\.     2  Anil.  Cbym.  94. 

K  gus. 


degrees  ot  inLcnficy; 

'  iB«rgm.  I.  i;88 
»  Berij.  1.  i;qo, 


ISI 


n 


,  or  ufive,  n.  or  inrennediau 

Elk  jr  light  or  deep 

E  Unv  Q''  ^^"--  ■™°  '^'^  thcfe  CO- 

:;  -iiTiC  ipccimen.     That 

lounxi  utr  grey;  die  other  colouis 

ate  sr.'ii  --rmanv. 

Inaiuin.  :  "---nTc  ffcnta  forming 

ttttiie  DUXllirur  .Tervcrrical  flatted 

4rT=^  heaped  ^  -  -  "ttca  interlefted 

witlt  quvtz  **.  ^uir.f.  ,71--  Jiib  cryllaUizrd  in 
G«faT4Qy».  »d  Jr  i  grctniih  cnlour.  !n  Saiony, 
k  ts  tiniKl  in  lot*  hexahzdnit  prifms  »iih  trun- 
cartd  edg«  adJ  angfcs,  inc  piaocs  at  the  fides 
lutT^iEwnoall/  (camfti.  or  in  hciangular  tables 
&£ip(.-'J  <Mte  uQ  the  athcc 

LxKroal  ludre  i»  j>    bttcnud  j^  x.     Tranf- 

Ir^  .:n;!j  "r.sAuK  fbliacnl;  its  tosgitudliutl  un- 
c«KB,  liiie  gcauindr  ac  ecndiiig  CO  ihc  cQDchotdal -f-. 


IliiJhc&  fi»m  S  R>  7>  bckdc  Spec.  gnr.  of 
dc  vkir^  firt  toand  ia  Spam^  hcfiace  it  has  ab- 
fcrbedwarer,  z>S>49;  llnaUbfptioo,  z,$&84, 
7  .^PD.  Cby.  32;  ottbegiveat^fiiiBHlin  Spain, 
3^98,  I  Btrg.  L  1790*  75;  of  ^st  fouod  in 
Saxmi/,  g,2i3.  Ibid.  76.  The  grtccoilh  cryfbls 
|b*«  o*icb  bem  mifiiken  far  crribiites,  loGie- 
tntm  for  bcrrib,  and  (ooKcmics  for  xgue  ma- 

The  grf  c?ili  cryfiaU,  n  hofe  fpec.  gray,  is  j.cgS, 
^  not  pQofp'-^reuc  when  heated,  cor  decrepitate 
gg  fpin  do,  an<  diflitke  in  nitrous  acid  with  a  weak 
«<S./f  tlMoce.   Pel  U  erncr,  2  Ecrg,  L  1 790,  75. 


I  lUivn  LijBS,  89. 


Bergm.  L  1793.  ; 


Tungsten.  i$% 

I  find  he  now  calls  them  jpar^cl Jletn;  as  tiiC 
phofithnric  atid  has  noi  yet  been  ibund  in  them, 
it  is  nor  cerr.iin  dut  they  belmg  co  this  fpecles. 
Do  they  not  belong  to  that  of  llronthian  ? 


I  ^th  Species. 
Combined  with  the  Tungftenic  acid. 


I 


L 


Tu7igst£n. 

Infoluble  in  water,  and  neither  efltrvefces  nor 
diiTolve^  in  acids. 

Pulverized  and  digefted  in  a  moderate  heat, 
either  with  the  nitrous  or  marine  acid,  it  afTamcs 
a  yellow  colour. 

Fxpofcd  to  the  blow-pipe,  it  decrepicatcs,  but 
is  infufible.  Mineral  ilkali  attacks  it  with  foT.e 
effervclcence,  and  borax  without  znv  \  but  with 
microcofmic  fait  it  runs  into  a  bead  of  a  blue 
colour,  without  that  rednefs  by  iefra£tio:i  which 
is  produced  by  coi  alt. 

It  is  decompofcd  by  J^  formed  of  equal 
parts  of  nitrous  and  marine  aciJs  in  a  boiling 
hear.  Hy  repeating  this  proccls  with  frefli  por- 
tions  of  acid,  the  cjicarcous  parr  is  at  length 
taken  up.  The  tungftenic  acid,  that  then  remains 
undiliulved,  affumes  a  blue  colmir  when  heated 
toredncfs,  and  lol'es  its  ulual  yellow  co.-'ur,  beco- 
ming white  by  the  affufion  of  cauRic  volatilealkali. 
It  polfelTcs,  in  a  word,  all  the  other  properties  of 
tungftenic  acid  *. 

*  4Berl,Beob.  3ai. 

K>  Sp. 
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Sp.  gr.  5,00  to  6,07.    Hardnefs  from  S  to  gT 
Of  this  foffil  there  are  a  few  varictits. 

ill  Variety, 

Grey  tungsten,  Scheelium  of  Werner,  white 
ZiD-Graupen  of  many. 

Colour,  whitiOi  or  pearl  grey,  rarely  yellowilh 
grey._ 

It  is  found  both  amorphous  and  cryflallized; 
the  cryftals  cubic,  or  alimiinitorm  oflohaedral. 

Luftre,  3.  2.  Tranfparcncy,  2. — Frafture,  foli- 
ated.— Hardnefs  8  to  g.  Spec.  gr.  from  5,8  to 
6,028,  which  is  that  of  the  fpccinien  Lclkc 
0.3261. 

By  the  experiments  of  Mr.  Schcclc,  whofirftdlf- 
covered  ihe  nature  of  this  (tone,  it  contains  about 
30  per  ct.  of  pure  calx,  2  few  grains  of  filcx  and 
iron,  and  rhe  remainder  tungftenic  acid.  Scheelt, 
§.  2.  3.  Meffrs.  Eluyart  have  found  nearly  the 
fame  proportion  in  the  tungften  of  Schlacken- 
wald  in  Bohemia.  See  their  Memoir,  §  5.  in 
note. 


Brown  tungsten ' 


2d  Variety. 
Goflan  of  the  Cornifh  Miners 


Reddifti  or  yellowifh  brown,  or  grey  mixed  with 
reddilh  or  yelloivifli  brown. 

Amorphous  or  torniing  a  brittle  accumulation 

of  fmall  cryilalline  grains. 


*  4Bcrl.Eeob.  320. 


Luftre,  ' 


Tungsten,  133 

Luftre,  2. — Tranfparency,  o. — Frsfturc,  un- 
even, granular,  and  partially  fplintcry,  fometimes 
flaty. — Hardnefs,  8. — Sp.  gr.  5,57c. — Gives  a 
powder  of  an  ifabella  yellow  colour. 

According  to  Mr.  Klaproth,  it  contains  88  per 
ct.  of  tungHenic  acid,  1 1,5  of  pure  calx,  and  ^  a 
grain  of  argill  and  calx  of  iron. 

Note.  J  he  red  or  flelh-colured  ftone  of  Ryt- 
tcrfliuttc,  which  with  Cronflcd  Ifufijeited  to  con- 
tain the  tungftenic  acid,  is  now  found  lo  confift 
only  of  calx,  24  per  ct.  of  iron,  and  of  files  22. 
^eFenkalciies. 

Thisfpecies  may  perhaps  more  juftiy  be  confi* 
deredasanoreofiungftenical  fubftance,  of  which 
tve  IbaU  treat  in  the  4th  part  of  this  work. 
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SECTION     VII, 


Barytk  Genus, 


\Ji  Speciest 

BAROLITE,oratratcd  Barytes.  Wlthcrite  of 
Werner. 


This  fubftance,  as  found  at  Anglcfark  in  Lan- 
calhirc,  is  dekribed  by  Mr.  Wau,  jiin.  nearly  as 
follows ; 

Its  colour  grcyifti  white,  fometimcs  inclining 
to  milk  white,  and  lonietimes  wiih  ailighttinge 
of  yellow,  from  a  mixture  ot  iron  -,  fcUlom  green- 
Uh(  ofteninvcllcd  aIiIi  a  Ttddifh  ochry  cruft. 

It  is  found  in  folid  mafles,  foitierimes  filling  an 
Httirc  vein,  fbmctimes  inrerfpcrled  with  barolcle- 
tiw,   frcqnently  rounded  or  afTecting  that  furm, 
Hdimcryllallized.     Ot  the  cryftallized  4  forms 
laKOCCurrcd.     As  1%  fmall  cr^fl^h  radiated  as  a 
&,  -i  ui  inch  in  length,  and  very  tiiin,  apjiear- 
3^  'a  be  hcxangular  prifms  roundf-d  fowards  the 
■■,  iIk  other  varieties  were  die  fix-fided  co- 
wee,  TCftsted  with  a  pyramid  of  the  fame  number 
'   ~'^.  tllo  the  double  fix-fided  and  the  double 
>-=s-|^TMiiid. 

Luflre 


BaroJhe, 
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Luflrc  2.    Tranfparency  2.3. 

Fraifture,  in  one  I'cnl'e  conchoidal,  in  another 
fibrous  orftriated,  the  fibres  converging.  Frag- 
ments, long  rplintery, 

Hardnefs  from  5.  to  6,  Sp.  gr.  from  4,3  to 
4.33S. 

Effervcfces  with  acids,  and  Is  foluble  even  in 
the  concentrated  vitriolic  in  a  flrong  heat,  but 
precipitates  into  barolelenite  by  the  affufion  of 
water,  Phil.  Tran.  1784,501.  and  18  Roz.  ^oo. — 
It  diflblves  in  the  nitrous  acid  1,4  when  diluted 
with  5  times  its  weight  of  water. —  And  in  fp.  of 
falc  whofe  fp.  gr.  is  1,034. — It  docs  not  decrepi- 
tate when  heated,  but  lofes  its  tranfparency,  and, 
when  viewed  againft  the  light,  appears  bluifh 
green. —  It  will  not  lofe  its  air  nor  burn  to  lime  in 
the  (Irongeft  heat,  but  is  rather  difpofcd  tomtit 
where  in  contafl  with  the  crucible;  whereas  arti- 
ficial barytcs  eafily  burns  to  lime,  probably  bc- 
caufe  it  contains  more  water.  It  will  not  melt 
even  in  the  beat  given  out  by  pure  air,  as  Mr. 
Lavoificr  attefts. — Fourcroy  found  it  foluble  in 
4304  times  it5  weight  of  wnter  in  the  temperature 
of  the  atmofpherc,  but  it  required  only  2504 
times  1(5  weight  ol  boiling  water.  4  An,  Chy- 
64. —  Accotdiiig  to  Dr.  Withering  loc  puts  of 
it  contain  zo  ol  fixed  air  * ;  according  to  Fourcroy 
only  10.4.  An.  Chy.  65.  Dr.  Withcring's  deter- 
mination however  feenis  more  exaft,  being  fup- 
ported  by  a  double  proof. 

It  has  lately  been  found,  as  I  am  informed,  in 
Argylcihirej  alio  on  Schlangenberg  in  Siberia, 
and  in  the  pit  of  Ifaacfund  near  Freybcrg  in  Sax- 
ony. 

•  Phil.  Tranf.  1784.  J98. 

K.  4  Mr. 


J${y  Bar) tie  Casus. 

Mr.  Werner  has  beftowed  on  ihis  foffil  die 
name  01  li'iih^ritc,  in  honour  of  Dr  Withering, 
who  fiili  ciilcoveretl  ir;  and  lor  the  lame  reafon  I 
{hould  alio  follow  his  example,  were  it  not  alrcatiy 
generally  known  under  the  name  oi  Jcratcd  Ba- 
ryUs,  The  fp.  gr.  of  artificial  aerated  baryfes  is. 
accordii  g  to  Bergmjii,  3)773-  ^^^  ^^  a, lows  it  a 
lai^e  ^noiioriion  of  water.     Sciagr.  §  83. 


2d  Species. 
Barytes  combined  v.itli  the  Vitriolic  Acid. 


Baref:Uniu. 

This  fubflancc  requires  43C00  times  iis  weight 
of  w:ucr  to  dilfolvc  it  in  the  cotnnion  lemperatuic 
of  the  aimo  pherc. 

It  is  fuiuble  in  the  concentrated  vitriolic  acid 
1,87  in  a  boiling  heat,  and  prcci|iitab!e  therc- 
ffom  by  the  Efiufion  of  water.  I'hil.  Tranf. 
1784,  3c-. iS.  Roz.  500,  per  &age  i  part  re- 
qvircs  12  of  acid  for  its  folution.  Mem.  Par. 
17S8. 

Hardncfs,  from  4  to  5.  Sp.  gr.  when  per. 
fcftly  pure,  according  to  Afswelins,  4,865.  But 
in  gemral  it  reaches  only  from  4,4t  to  4,153;  in  ' 
Ump.  6c°  zn  impure  fort  which  cont:iincd  only  55 
ptr  ct.  of  barciltlenite,  the  riiniiiniict  being  filcx, 
argill,  and  iion,  had  its  Ip.  gr  ?,8g».  'I  he  Swc- 
didi  barofcienncs  ate  yet  the  hcaviefi,  their  f|). 
^vitjr  gcnprally  exceeding  ^,1;. 

!lB  lufibie />fryr  by   the   bh-wplpe,  on  ch^r- 
dntfC  JCtjuireS' an  hepatic  fincllj  and,  whtn  thus 
niched  ■ 


Barefclenite. 
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mclteJ  by  pure  air  it  gradually  diffipate"!. — Mine- 
ral alkali  melts  it  with  effervefcence,  boras  and 
niicrocofmic  fait  with  fcarcc  any ;  the  firft  decom- 
polcs  it,  the  two  lart  exiradt  no  colour  from  it. 

It  does  not  form  a  jilaitcr,  as  gypfums  do  ;  j  et 
Gerhard  denies  this. 

It  contains  about  84  per  ct.  of  barytea,  the  re- 
mainder vitriolic  acid  and  water,  per  Bergman. 
But  artiiiclalbarbfelenite  contains  67of  earih  and 
J!  ot  vitriolic  acid  and  water,  per  Klaproili  2. 
Cnym.  An  17S5.219.  or  65  of  earth  and  35  of 
acid  and  water,  per  Fourcroy  4  Chcm.  An.  65. 
And  Ur.  Withering's  experiments  appear  to  me 
to  prove,  that  100  parts  marniormetallicum  con- 
tain 68,5  pure  earth  and  31,5  acid,  as  ftrong  as 
that  contained  in  tartar  vitriolate.  See  Phil,  Tranf. 
1^84,  304.  According  to  Dr.  Wlihcring's  own 
calculation,  lOO  parts  of  this  ftone  contain  67,2'of 
pure  barytes,  and  32,8  of  vitriolic  acid,  which 
agrees  almoft  exaSly  with  Klaproth's  determina- 
tion. 

Earofclenite  is  frequently  contaminated  with 
fclenite,  filcx,  iron,  and  aerated  calx,  and  hence 
Ibmetimes  llightly  cficrvcfces  uith  acids. 

To  atialyZL  and  purify  it,  Mr.Afswclius  ufestlie 
following  procclTcs: 

ift.  Alter  pulverization,  it  is  mixed  and  cal- 
cined with  2,5  times  its  weight  of  aerated  mineral 
alkali,  perfectly  pure  and  dei'dved  of  its  water  of 
cryllallization,  in  a  red  heat  tor  one  hour  and  an 
half,  avoiding  fufion.  A  double  decompofition 
thus  takvs  place. 

2d.  G'.iubcr's  fait  and  the  fuperfluous  alkali  be- 
ing then  I'eparated  by  lotion  and  coction,  the  re- 
fiduuni  is  boiledfor3  hours  in  10  times  its  weight 
of  dillilled  vkcgar,  whofcfp,  gr.  is  1,033.     1  his 
takes 


138  BaryUc  Getnu. 

takes  up  not  only  the  barytic,  but  alfo  the  calca- 
reous and  muriatic  earths  if  any,  leaving  only  the 
argillaceous  and  ferruginous. 

^d-  To  this  fotution  vitriolic  acid  h  added  as 
long  as  any  precipitation  appears.  This  precipi- 
tate contains  barofelenitc,  and  poffibly  gypfum  : 
this  lad  is  feparated  in  50  times  as  much  water  as 
the  precipitate  weighs,  and  the  barofclenite  re- 
mains fingle.  When  dried  in  a  red  heat,  ii  con- 
tains 67  pcrct  of  pure  barytes, which  isfeparated 
by  calcining  it  again  with  mineral  alkali,  diflbl- 
vingii  in  nitrous  or  marine  acid,  and  precipitating 
the  folutton  with  an  aerated  fixed  alkali. 

The  whiicft  and  heavieft  barofclenite  is  the 
purcft. 

Of  this  Species  we  may  diflinguilh  5  FamilieB. 


ill  Family. 

In  an  Earthy  loofe  form. 

Yellowifli  or  reddifli  white,  rarely  pure  white, 
confills  of  coarfc  dufly  particles,  moftly  forming 
flight  concretions,  feldom  in  powder.  Feels  coatfc, 
rough,  and  harlh,  but  appears  weighty. 


id  Family. 

Compad  Barofclenite.      Dicbtir  Sdrxer  Spath  of 
Werner. 

Ycilowifl]  white,  or  ycllowilh,  rcddiftj,  bluifh 
or  blackiflj  grey,  or  pale  red,  or  Ifabclla  yellow. 
Amorphous,  J 


I 
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Amorphous,  in  nodules,  or  tn  balf-roundcd  maf- 
fes,  or  tefTular. 

Luftre,  0.1.     Tranfparency  i.o. 

Fraflure  generally  1j)lintery,  not  rarely  pafling 
into  the  granularly  foliated. — -Sometimes  earthy. 
— Fragments,  2.r, — Hardnefs  from  5  to6,  rarely 
4. — Sp.  gr.  trom  4,3  to^,*. — Fteis  me.'grc. 

It  fcarcely  occurs  without  confiderablc  impuri- 
ties. 

To  this  family  belongs  the  barofelenite  of 
Wignas  in  the  province  ot  Dalin  in  Sweden.  Af- 
fwelius  §  10. — Colour  Tcddilh,  form  tefful^r, 
ffadture  prefcnts  indiftingulfliablc  particles  ;  it  ii 
opake,  and  its  fp.  gr.  is  4,3.  It  contains  71  per 
ct.  barofelenite,  1 1  of  felenite,  i^.jfilex.  -i- mar- 
tial argill,  and  4  of  water.  It  decrepitates  when 
heated. 

Alfo  the  heavy  (lone  of  Ramelfberg  is  of  this 
family  ;  colour  bluilh  grey,  paffing  in  fome  parts 
into  the  blackilh  grey.  Dull.op^ke,  and  of  a  fplin- 
Icry  frafture,  fometimes  vergmg  to  the  granularif 
foliated  or  fparry.  Sp.  gr.  4,31  ;.  By  Mr.  VVcft- 
rumb's  Analyfis,  it  contains  8^  per  cl.  barofelenite, 
65  filejc,  4  calx  of  iron,  25  ielenite,  1,5  alum,  » 
of  water  and  bituminous  fubftancc.     2  Betgbaa 

47- 

At  Wilicza  in  Galicia  this  Hone  is  found  bcao- 
tifulh'  waved  and  twilled,  it  alTumea  a  polifti  like 
alabalVer. 

A  compa^'V  barofelenite,  found  at  VVdildeinnear 
Faiftrit/-  in  Stiria,  abounds  fo  much  in  fiiex  that 
it  gives  fire  with  Itccl.  N.  Act,  IVciop.  17S5. 
a6j. 


3d  Family. 


Baryiic  Genus. 


3d  Fami!}'. 


Foliated, 


White,  or  bloifli,  reddifli,  or  yellowifli  white, 
oryellowifh,  rcdiiifli  or  bluifli  grcj',  or  flefh  red, 
(Of  verging  on  the  brownifti  red,  or  Ifabella  yel- 
low,  rarelv  grcyifli  black-,  the  cryllallized  fort  is 
often  b'uifli  giey,  wine  yellow,  more  rarely  olive 
green,  and  (till  more  rarely  azure,  ^'^ ''g'lig  in  ibiiie 
parts  on  the  gieen. 

It  occurs  cither  nniorphous,  or  cryflallized  in 
fuch  various  forms  that  even  the  patient  Werner 
detpairs  of  enumerating  them-,  the  mod  reniar- 
Itablc  jre  the  quadranguUr  prifm,  the  hexangular 
piifm,  the  double  quadrangular  pyramid,  the 
qu:idrangular  table  bevilled  at  (he  edges;  the  fur- 
face  of  ihe  cryft;d5  is  generally  fniooth. 

l.uflrc  2. — Thatot  ihecryflals  commonly  3. — 
Traniparcncy  2.1.3. — That  of  the  cryflals  4.3. 

fracture  either  granuiarly  foliated,  or  broa*! 
foliated,   feldom  curved  foliated. 

It  generally  prelieni?  thick  lamellar  diftinit  con- 
.«f«ions,  moftly  freight,  ieidom  curved,  thicker 
commonly  at  one  end  than  the  other,  owing  to 
ibe  aeciifiiulaucii  of  feveral  lyins;  on  each  other, 
■od  having  a  finillar  direction,  which  often  gives 
the  ftoiie  a  radiacd  appearance. 

Its  ff;!gi,:cnts  tend  otten  to  a  fparry  form. — 
Uardnefs  from  5  to  6.    Sp.  gr.  from  4,5  to  4,8. 

li  vigcncrallv  the  pureft  ot  the  fpecies. 
"W  Deibylhire  caulk  is  of  this  family.     Co- 
*^~**^.  Vcy » cr  rgWi^  compofed  of  rhomboi- 
7  '  dal 
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f].il  Urttina  fet  in  dillVrent  direftlons.  Sp.  gr. 
4.33**'' — ^^  contains,  by  Dr.  Witheritig's  account, 
09,5  per  c[.  of  baroleknice  and  0,5  of  calx  otf 
KOn. 

Semitranrparcnc  quadrangular  prifmsof  this  ft" 
mil)',  analyzed  by  Mr.  Afswclius,  afforded  him  7^ 
of  barofcicnite,  6  offelcnitc,  3  of  fiiL-x,  4argiil 
and  iron^  and  1,5  water. 

White  rhomboidal  lamellar  cryllals  from  Kil- 
patrick  hiilsnearGlafgow,  whofc  fp.  gr.  was  from 
4,402  to  4,44,  contain  by  Dr.  Wirlie ring's  account 
the  pureft  baroielentte,  ioo  parts  affording  67,1  of 
pure  earth  and  32,8  ot  vitriolic  acid.  His  ana- 
lyfis  is  a  model  of  ikill  and  accuracy  ". 

Foliated  barofeienitc  oitcn  bears  a  [Irong  rcfcm- 
blance  to  Feltfpar,  and  I  make  no  doubt  has  oftca 
been  miftalicn  for  it.     See  Lefkc  K.  137. 


4th  FaEiiily. 
Striated  or  Fibrous. 


YellowIIh  white,  or  bluifti  grey,  or  brownifli 
or  reddilh  yellow. 

It  occurs  in  Ibniewhat  rounded  mafles,  of  un- 
even furface. 

I.uftie,  filky,  or  waxy,  2.    Tranfparency  z.i. 

l<'ra<5ture,  ftriated,  converging  to  a  common^ 
center. 

Hardnefs  5.     Sp.  gr.  from  4,000  to  4,4409. 

»  Mr.  Werner  has  of  lale  di ft inpii idled,  and  with  gr«at 
propnciy,  the  lanieLar,  and  granularly  foluicd.  The  gra- 
niil.tr  dilt'cre  from  the  foliated  ai  jjniiiular  limciluuc  fcom 
calcarcoui  fpar. 


;  :xLj::  G.-TSi, 
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Murittik  Gtnus. 

Under  this  head  I  include  not  only  t 
earths  and  ftoncs  in  which  inagncfia  prcdcminares, 
bui  alio  ihole  in  which  rhe  filiceo-js  earih  prcdo- 
fiiinatcS,  it  inagncfia  be,  iitxti.([er  ihis,  the  moll 
cojiioiis  ingredient,  and  the  compound  pofleflcs 
the  charadcrs  ot  the  muriatic  and  not  thofe  of  the 
liliccuus  genus. 


ift  Species. 
Magncfia  mixed  with  Silex. 


I  ft  Family. 

Kcfickill,  Myrfcn.  Meerfchaimi  of  Werner. 

Neither  pure  nor  aerated  magnefia  unmixed 
with  any  other  fiibflance  have  as  yet  been  found. 
Of  the  magncJia,  feparatcd  by  art  I'romothercom- 
Dinations,  loo  parts  coniani  about  i;s  of  mere 
'^•■'li,  30  ot  aerial  acid,  and  15  of  water,  whfn  of 
||cdryncfs  poHcHed  by  that  ufually  found  in  the 

Keffckill 


r 

I 
I 
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Keffekill  or  myrfen,  which  the  Germans  cor- 
ruptly call  Mcerfchaiim,  is  faid  to  be  when  re- 
cently dug  of  a  yellow  colour,  and  as  tenacious  as 
cticcfe  or  wax.  By  the  latcft  accounts  it  is  found 
near  burza  in  lower  Afia*.  Il  is  the  fubftancc  of 
which  the  large  1'utkey  tobacco  jtipes  are  formed. 
It  is  faid  to  be  the  earth  called  in  Canada  l^rre  d 
cbalumeau,  but  of  this  I  doubt.  When  boiled 
with  grcafe  it  is  formed  into  pipes,  and  hardens  in 
thcopen  air.  Thcfcrapings  of  thcfc  pipes  wcreexa- 
mined  by  Mr.  \\'ei;;lcb,  and  louiid  to  confitt  of  {■ 
filcjt  and  4-  niagnefii  nearly;  rhemagncria  did  noc 
cfFervcfoc  with  acids,  this  was  probably  occafion- 
cd  by  the  cxpulfion  of  fixed  air  during  the  treat- 
ment with  fat.  To  this  alfo  the  hardnefs  may 
perhaps  be  afcribed,  as  magnefia  and  filcx  will 
not  harden  even  in  a  porcelain  heat.  3  Crell.  N. 
Entdeck.  3.8.  By  the  heat  of  pure  air  this  fub- 
llance  is  converted  into  a  white  porcelain  mafs. 

Note,  Baron  Born,  i  Raab  Zi|4,  conGdersthis 
earth  as  a  femi  indurated  talc. 


2d  Family. 
Marital  Muriatic  Spar. 

Mr.  Monnet,  a  riTineraUigiftof  confiderable  note, 
lately  difcovtrcd  •,:i;s  ftone  at  Si.  Mari'  aux  Mines, 
and  called  it  f.'/t.;  ,  j;  hut,  as  a  very  different  com- 
pound is  gcLi'  i.ill\  denoted  by  this  name,  1  have 
called  it  martial  munatic  fpar,  a  natne  which 
agrees  better  with  its  properties. 

It  is  of  a  hard,  I'olid,  and  iparry  texture,  of  a 

•  N.  Aa»  Petrttpol.  1785.  J63. 

L  grey, 
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Ahrlalk  Genus. 


grey,  ochry,  dull  colour,  but  internally  bright:  it 
gives  fire  with  fteel,  yet  effervefces  with  acids. 

In  a  ftrong  hear  it  grows  brown,  but  at  lafl  melts- 
per  ft:  Hence  it  muff  contain  fomelbing  elfe  than 
magnella,  filex,  andiron. 

100  Parts  of  it  are  fjid  to  contain  50  of  filex, 
the  remainder  mild  m.igne(ia  and  iron,  but  ii> 
what  projiotiion  is  not  mentioned.  13  Roz, 
Suppl.  416. 


2d  Speciesi 

Magncfia  mixed  with  a  notable  proponion  of  cal- 
careous Earth  aniA  fome  Iron. 


Calcimutite. 

Colour,  blue,  or  olive-green,  of  the  confiP 
tenceofclayi  the  latter  contains  no  argill,  bue 
merely  calcareous  earth  and  magnefia  tinged  by 
iron ;  the  former  contains  a  larger  proportion  of 
calcareous  earth;  both  are  found  near  Thionvillcj 
the  former  isufedby  Potters.      13  Roz.  60. 

3d  Species. 
Mild  Magneiia  mixed  with' Clay  and  Iron- 


Argillo-Murite. 

Colci:r,   grcenifh  yellow;  confidence,  earthy. 
Found  in  Silefia,    and  by  Mr.  Margraaf's  ex- 
gerimcnts 


perhnents  contains  4  of  its  weight  of  magnefia. 
zTheile  i8.  Another  fort  has  been  dilcovfred  in 
Italy  by  Mr.  Pabroni,  of  which  I  hsve  fecn  only 
the  aualyfiSi  it  contains  0,50  of  (ilex,  0,13  mag- 
nefia, r,io  argtil,  0,03  calx^  0,009  calx  of 
iron,  0,08  wa'er.  Of  it  the  ancients  made  bricks. 
fe  light  as  lo  Jioat  on  warer.  12  An.  Chy.  316, 
'  Its  confiftenc«  is  very  loofe. 


4th  Species. 

Samt  Erde.      Peach  of  the  Cornifli 

Miners. 


ifl.  Family. 
In  a  loofc  Form. 

Colour,  grafs-green,  'or  greenifh  brown,  or 
dark-green  inclining  to  black. 

It  is  found  in  fcales  either  invefting  other  ftoncs 
or  heaped  together. 

External  Luftre.  0,1 : — feels  greafy, — fliews  1 
white  flreak, — gives  an  earthy  fcnell  when  breath- 
ed on. 

It  melts  into  a  dull  black  compaflilag,  and 
then  becomes  magnetic,  liy  the  analyfis  of  Mr. 
Hspfner  it  contains  0,4375  magnclia,  0,375 
lilcx,  0,0417  argill,  OtOi66  calx,  and  o,izgi 
iron.     2  Sauif,  133. 


ad  Family. 
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Muriatic  Gtnut. 


sd  Family. 
Indurated  and  crydalllzed. 

Colour,  dark  green,  almoft  black.  Form  ob- 
long, quadrangular,  and  acuminated. 

Luftre,  1 .     Tranfparency,  o. 

Fraifture  earthy,  yet  fomewhat  fcaly.  Hard- 
nefs,  6.  not  remarkably  heavy.  Gives  a  moun- 
tain green  ftreak.  Feels  meagre.  Docs  not 
effervefcc  with  acids. 

Ferb  Briefc  43. 

According  to  Hxpfner,  it  contains  0,415  filex, 
0,3947  magnefia,  0,0613  ^''g'">  t^tOii  calx. 
0,1015  '''''"•  o>oi5  ^"  3"^  water,  i  Cby.  An. 
i  790.  56. 


3d  Family. 
Slaty  *. 


Of  this  I  bave  feen  no  authentic  defcripl 
It  is  faid  to  abound  with  garnets  and  magnetic 
iron  Hone.  According  to  Baron  Born,  i  Raab  247, 
its  colour  is  greeniihgrcy.  According  to  others, 
dark  green,  inclining  to  black. 

Jntcrnai  Ludrc,   1.2.     Tranfparency,  a. 
Fracture,  more  or  lefs   perfeftly  flaty,  fome- 
limes  curved  flaiy,  or  paOing  into  the  fcaly  foli- 
ated ^  and  then  accompanied  with  more  luftrc, 
and  a  darker  colour.     Fragments,  flatted. 


*  LcDi.  76. 


Glvt.  ^1 
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Gives  a  mountain  green  flreak^  fceli  fmooth 
lod  fomcwhat  grcafy. 
Hardnefs,  5.4. 


5tb  Species. 

Talc. 
Of  this  Species  we  have  3  Families. 

I  ft  Family. 

In  a  loofe  or  femi-indurated  form. 

Talcite. 

Colour,  reddifh  or  greenish  white,  or  leek 
green. 

Found  in  the  form  of  fmall  fcales,  loofe,  or 
flightly  coherent. 

Luftre  3.4. 

Feels  fomcwhat  greafy,  adheres  to  the  fingers, 
and,  when  rubbed  in,  gives  a  glofs  to  the  Jlun. 

Very  light. 

Does  not  eServefce  with  acids. 

The  name  Talcite  has  been  beftowed  by  Wal- 
Icrius,  Baron  Born,  and  others,  on  a  very  dif- 
ferent fubAance.  But  it  is  more  properly  appli> 
cdble  to  this. 


n         Cdble  to  this. 


L  3  2d  Family. 
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2d  Family. 
Talc.     Or  Common  Talc.     Venetian  Talc. 

Colour,  generally  greenifti-wliiie,  or  pale  apple 
green,  vere'mg  on  the  Iilvery  white,  more  rarely 
redtlifh-whitc,  by  tranfmiited  light  it  appears 
green. 

Frequently  occurs  in  oblong  nodules  of  an  ir- 
regUIar  furface, 

I.uftre,  nearly  metallic,  4.  Tranfparency,  2.  3. 
or  il  very  thin,  4. 

Frafture,  foliated,  ftrtight,  curved,  or  undu- 
lating. The  lamellfc,  cafily  fcjiarable  from  each 
othi-T,  if  llreight,  but  not  if  curved  or  wrinkled. 
The  lamellx  flexible,  but  not  elaftic. 

Hardnets,  from  4  to  5.  Sp.  gr.  from  2,7  to 
2,8  by  my  trial  on  the  fpccimcn  LeJke  O. 

Feels  fomewbat  greafy.  Does  not  cffervefce 
with  acids.  Strongly  heated,  it  becomes  whiter, 
lefs  tranfparent,  and  more  brittle.  Fixed  alkalis 
fcarcely  flux  it,  borax  and  microcofmic  fait  are 
more  effeflual.  Pure  air  melts  it  into  an  opake 
grccnifli  mafs,  fpottcd  (lightly  wiih  red. 

The  few  experiments  L  formerly  made  on  this 
fubltance  feemcd  to  indicate  the  prcfence  of  filex, 
magnefia,  and  argill,  with  r  very  fmall  proportion 
of  iron-,  but  ihty  are  too  imperfeift  to  be  relied 
on.  I  3111  happy  to  find  it  has  been  fince  ana- 
Wzed  by  Mr,  Hoipiner  -,  he  found  it  to  contain 
0,50  filcx,  0,44  magnefia,  and  Ojo6  argill,  4 
Hclvet.  M^jg.  296. 

The  cryllallized  talc  of  Baron  Born,  i  Raab 
s^,*cems  to  me  to  be  rather  chlorite;  and,  though 
k  «<^s  to  confound  this  with  talc,  yet  they 
'^■rK&lln^uifhed,  fince  the  one  is  fufible  by 

— ^*-«,--.i-~j  the  other  not. 

^^^^^^  3d  Family. 


Stratitts. 
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3d  Family. 

Shillofe  Talc.     Sdiefriges  Talc,  Lcfke  O.  H54. 
ii>4. 

Colour,  v.liltifli  grey,  or  greyirti  green,  or  dark 
green,  or  bluiOi  grey. 

Surface,  uneven  and  wavy,  the  laniell;E  beiug 
in  many  parts  broken  or  worn  away. 

Exrernal  iuftre,  2.3.  Internal  luftre,  1.  from 
a  number  ot  fhining  particles  dilperled  ibrougli 
it,  foinetimes  in  certain  potTtions,  3. 

Tranfparency,  o.  except  the  whiter  fort,  whofe 
tranfparcncy  is  2. 

Frafture,  hackly,  long  fplintery,  and  irregu- 
larly flaty. 

Hardnefs,  from  4  to  6.  Britilc.  Sp.  gr.  from 
2,7  to  a,S. 

It  becomes  wliiie  and  fcaly  by  expofure  to  the 
air.  Feels  fofc,  and  eafily  crumbles  whep  rubbed 
in  the  fraiSurc. 


6th  Species, 
Steatites. 


id  Family. 

Scmi-indnrated.     Crnie  de  Brian^on.     Spccflein 
of  Werner. 

Colour  greyift],  ycllowifli,  or  greenifti  white, 

rarely  pure  while,  moftly  having  a  fliade  of  green, 

I,  4.  particularly 


i^i  ^Juriatic  Genus. 

particularly  when  moiftcned,  (the  white  often 
contains  hiack  demritical  figures,)  or  yellowifh 
white  fpeckicd  or  veined  with  red,  or  mountaia, 
olive,   or  leek  green,  or  ilate  Iilue. 

It  IS  found  in  amorphous  mafies,  rarely  cryftal- 
lizeii  in  hexangular  prifms,  lertninated  with  an 
hcXJngular  ptilin  * 

J.uftre.  o.     Tranfparency,  o.  or  fcarcclv  i. 

Frailutc,  earthy,  or  coarfi*  fplintcry.     Hard- 


nefs  fro  I 


m  ^  to  J. 


.  b;:ri»ie  it  has  abforbed 


water,  is  according  lo  lirilTon  trotii  2,6i  to  2,79. 
And  afi.cr  ybforpiion  from  2.66  to  ^,794.  But 
perhaps  this  laft  may  belong  to  ihe  next  Jamily, 
if  fo,  the  f'p  gr.  of  this  will  only  rtach  lo  z,66 
or  3, '19  when  penetrated  with  water. 

It  abforbes,  but  docs  not  uiilufe  itfelf  in  wa- 
ter. 

It  either  doe  not  adhere,  or  fcarcely  adheres 
to  the  tongue. 

it  teels  loft  and  greafy,  and  takes  a  poliflifrom 
the  n.il. 

Does  not  efiervefcc  with  acids. 

Hence  we  tee  ic  refetiibles  fullers  earth;  ir  dif- 
fer5  chieflv  in  not  being  diffufibic  in  water,  in 
poflcflin^  fome  flight  degree  of  tranfparency,  and 
being  lomewhat  harder. 

W  hen  heated,  it  hardens  and  wliitens,  but  does 
not  melt  St  1  50". 

The  fleatites  of  Suartwick,  examined  by  Mr. 
Bergman,  fcems  of  the  kind  wc  now  treat ;  its  co- 
lour green,  felt  grcai'y,  and  mig'u  be  fcraped  by 
the  nail.  Microcol'mic  fait  had  rot  the  power  of 
fluxing  it,  but  it  yielded  to  borax,  and  with  effcr- 
V^ccncc  to  mineral  sikali.     He  found  it  to  con- 
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'am  o,8n  of  filex,  0,171  of  aerated  magnelia, 
0,02  argil!,  and  0,009  '^^'^  °f  ''''^"'  4  Bergman, 
166.  I  fufpedl  however,  from  its  hardening  in  6re, 
that  it  contains  more  argill. 

Tlie  white  fteaiues  of  Cape  IJzard  in  Cornwall, 
which  is  flreaked  with  red  and  blue,  of  the  hard- 
nets  of  cheele,  and  ufed  for  porcelain,  fcenis  alfo 
of  this  kind.  Mr.  KKiproih  found  it  to  contain 
48,42  per  ct.  of  filex,  io,f'4  niagnefia,  j  \.  ar- 
gill, I  of  iron,  and  16  of  air  and  water,  t  Berl. 
Beob.  163.  191. 


2d  Family. 

Indurated    Steatites.      Lardites   of  Wallerius. 
SchmeerftciD  of  Succow. 


Colour,    yellowtlli,    or  greenifh  grey,    often 
veined  or  fpoited  with  a  deeper  yellow  or  red. 

External  luflre,  2.1.     Internal,  o,     Tranfpa- 
rency,  2.  2,5. 

Frafture,  fine  fplintery.  often  mixed  with  im- 
perfedly  conchoidal.     Fragments,  2. 

Hardnels  from  5  to  6.     op.  gr.  of  a  fpecimeni 

tried  was  2,784.     That  of  a  fpccimen  tried  by 

Mr.  Briflbn,  which  he  calls  picrre  de  lard,  was 

before  it  had  abforbed  water  2,383,  and  after  ab- 

K  forption  2,612. 

H  Feels  greafy,  and  often  rcfembles  foap, 

H  This  feems  to  be  the  (lone  analyfed  by    Mr. 

H  Weiglcb,  2  t  hy   An.  1  784,  429,  under  thename 

H  of  fteatites  of  Bayreuth,  for  he  refers  to  Margraaf, 

^1  2  Theilc,  p.  1  c,  whofc  defcription  anfwers  to  that 

H         of  this.    He  iound  it  to  contain  per  ct.  58,33  of 


I 
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filcx,  39,16  magnefia,  and   2,5  iron.     It  is  re- 
markable that  he  found  nu  argill. 

The  (Icatites  oF  China,  Lclkc  O.  1 102,  is  of  this 
family.  Margraaffays  it  is  often  called  Spanifli 
ehulk;  it  may  thtrctore  be  the  fame  as  the  Spanifli 
chalk  of  Brillbn,  vvhofe  fp.  gr.  he  found  to  be 


3d  Family. 


Foliated,  or  Striated.     Taldtes  of  Wallerius. 


Colour,  leek  green,  pafling  on  the  one  hand 
into  the  mouniain  green,  and  on  the  other 
through  the  olive  green,  into  the  fulphur  yel- 
low. 

Generally  found  in  independent  amorphous 
malfes,  fometimes  inveAing  or  inierlc^ing  fer- 
pentincs,  ?tc. 

External  luftre  cafual,  but  commonly  3.  In- 
icrnal,  metallic  in  (he  dark  coloured,  or  waxy,  in 
the  higher  3.     Tranfparency,  a.t. 

Fraftiire,  foliated,  moftly  curved  foliated; 
fometimes  fltiatcd,  particularly  when  inverting, 
or  iiiterfct^ing.  Fragments  cuniform.  Ilard- 
ncfs  from  6  to  7. 

Brittle.  Sp.  gr.  of  the  fpecimen  I  tried,  l.f/ke 
O.  Ill  I  is  ;,6j6.  That  of  (he/u/<r//(rof  Briflbn, 
(which  he  fays  is  compofed  of  white  mica,  whofe 
layers  art;  agglutinated,  but  fcems  to  be  the  fame 
as  that  now  dcltribcd ),  before  it  has  abforbed  wa- 
ter, 152,6331;,  and  after  abforption  2,6496. 


Ljiveg  a  palcgrci 


Ic  green  ifh 


grey 


Feels  grcafy.    Doei  not  adhere  (o  the  tongue, 
I  This  I 


Pol-Jione.  »55 

This  defcription,  is  for  the  moft  part  taken 
from  Mr.  Karlien,  who  very  properly  diAinguifhes 
this  foffil  from  conimon  fteatites. 

Heated  to  rednefs,  it  becomes  grey  and 
balder,  and  at  147"  forms  a  grey  porous  porcelain 
mafs. 

7th  Species, 

Pot-Stone.     La[>is  Ollaris.    Verharteter  Talk,  or 

Topfftein  of  Werner. 

Colour,  light  or  dark  greeniJh  grey,  or  gieen- 
i(h  and  reddilh  grey,  or  yellowilh  grey,  or 
fpeckled  with  red,  or  leek  green. 

Luftre,  2.1.3.     Tranfparency,  1  o.a. 

Fraifture,  undulatingly  foliated,  or  the  foUa 
exceeding  thin,  and  difcovcring  rugofities;  often 
alfo  flaty. 

Fragments,  long  fplinCcry,  or  plated. 

The  foliated  prefent  foiiietimes  grofs  or  mi- 
nute diflinft  concretions. 

Hardnefs,  from  4  [o  6.  brittle.  Sp.  gr.  of  that 
of  Como,  the  mofl  famous  of  this  fpectes,  is 
2,8729.  According  to  SautFure,  that  of  Swifler- 
land  has  its  fp.  gr.  3.023.  Some  abforb  water, 
the  fp.  gr.  of  the  potftone  of  Dauphine,  which  is 
of  flaty  rtrudure  before  the  admiflion  of  water, 
is  2,7687;  after  admiffion  2,8214;  of  the  Swedilh, 
before  the  admiffion  of  water,  2,85311  after 
admifSon,  2,8629. 

Feels  greafy. 

This  ftone  is  often  confounded  with  indurated 
fteatites,  which  poffibly  may  have  been  applied  to 
the  fame  ufe,  but  whofe  charaAers  and  compofition 
are  very  different ;  it  is  more  difficultly  diftin- 
guifhed  from  fiiillofe  talc,  efpecialiy  where  the 
potflono 
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potflone  ii  flaty,  yet  their  luftre,  fpec.  gravity^ 
ud  fcei,  arc  (liferent.  The  flaty  abounds  in  com- 
mon ulc.     See  the  fpecimen,  Leflte  O.  1 157. 

By  the  analyfis  of  Mr,  Weigleb,  the  potftone 
•f  CoETo,  contains  about  0,38  filex,  0,38  mag- 
Defia.  0,07  argili,  0,5  iron,  0,01  aerated  calx, 
aid  fiin  lefs  of  the  fparry  acid  *\  but,  as  the  quan- 
city  of  air  and  water  is  noi  given,  we  can  form  no 
VK  tdca  of  the  proportion  of  thcfe  ingredients  to 
■vbole,  but  only  of  that  in  which  they  lland 
\  other.  The  fluor  acid  and  calx  are  in 
I  proportion  to  afFeft  the  ciTence  of  the 
It  differs  therefore  from  ftcatitcs  princi- 
ia  this,  ihat  the  magnefia  and  lilex  are  in  a 
t  pcoportioa  to  each  other,  and  the  iroa  to 


8  th  Species. 
Serpentine -f". 


tnly  of  a  dark  blackilh,  or  leek, 

CUMiy  gTcen,  fcldom  fulphur  yellow, 

ftUooOt  carmine,  or  peach  bloQbm  red, 

~  k  *C  gr^oiAt  6''cy>  °^  browniih  red, 

•  or  greyifli  blue. 

.  *rc  fcarce  ever  fingle,  but  2, 

t  «ROn)i>aQy  each  other,  (and  hence 

j}M»  hs  name),  one,  or  two,  form  the 

k  «ie.  Of  more  of  the  others,  form 

1^  QTitoti  therein  I  in  thcfe,  not  only 


f[mA   fifwh  C«ll  it  llln  Strfentiae; 
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the  above  colours  occur,  but  alfo  black,  and 
more  rarely  the  fcarlct  red^  ccimfon  red,  and  ca- 
nary  green. 

It  is  almod  always  found  in  an  amorphous  inde- 
pendent ftaie»  fcldom  diffeminated,  and  inherent. 

Luftre,  o.     Tranfparency,  i.o. 

Fracture,  fine,  orcoarfe  fplintery,  which  fomc- 
times  pafs  inco  the  uneven  of  a  fine  grain. 

Fragments,  between  2  and  3. 

Hardnefs  from  6  to  7.  Somewhat  brittle.  Sp. 
gr.  according  to  Briffbn,  reaches,  before  it  is  pene- 
trated with  water,  from  2,2645  ^°  2,709,  It  is 
only  thofe  whofe  fpec.  gravity  is  beneath  2,6  that 
admit  water.  He  indeed  mentions  one  whicb  he 
fays  is  fibrous  and  femitranfparent,  whofc  fp.  gr, 
is  2,9997;  '^"^  ''^'^  cannot  be  a  ferpcminc,  as  nei- 
ther of  the  three  charatters  belong  toitj  nor  do  t 
believe  that  ofDauphine,  which  he  fays  is  femi- 
tranfparent, to  be  a  ferpentlne,  but  rather  an  indu- 
rated ftcaiites.  The  fp.  gr.  of  the  dark  rcddifli 
brown  ferpcntine  of  Zobiitz,  LeflceO.  1137,  to 
which  a  fmall  quantity  of  talcite  adheres,  I  found 
to  be  2,j6i  and  that  of  the  dark  blackilh  green, 
alfo  of  Zobiitz,  Le/ke  0. 1 1 30,  to  which  alfo  fome 
talcite  adheres,  2,574. 

Moft  give  an  earthy  fmcll  when  breathed  on. 

It  feels  rather  fuft,  almoft  greafy. 

Moft  fcrpeiitiiies  difcover  in  their  frafture  ycl- 
lowifh  or  canary  green  fcales,  particularly  thofo 
that  otherwife  rcfemblc  trap.  See  Leike  G.  3 1 8. 
319.  321.  Thcfealfo  often  contain  garnets,  which 
trap  never  does.  It  is  diftinguifliable  from  indu- 
rated fteatitcs  by  its  opacity,  colour,  hardnefs, 
feel,  and  generally  by  its  fp.  gr.  By  realon  of  its 
earthy  Imell,  I  fulpeit  it  has  often  been  miflaken 
for  trap,  fiocn  which  it  differs  mofl  widely. 

VVhca 
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When  heated  it  hardens  and  redden*,  but  iS 
infufible  by  the  blowpipe.  By  a  heat  of  136'  I 
found  the  blackifli  green,  Leike  0. 1 1 30,  hardened 
10  9,  and  turned  to  a  reddiih  brown-,  at  150°  it 
became  greyilb  white,  and  lormed  a  fcnucompaft 
niafs  of  the  nature  of  porcelnn.  Mardncfs  10. 
The  dark  reddiih  brown  at  16^°  imperfeftly 
melted,  forming  at  the  furfacea  grey  opake  ena- 
niel,  but  internally  a  porcelain  niafs. 

Mr.  Knock  found  a  ferpentine,  whofe  fp.  gr. 
was  2,684,  ^o  contain  per  ct.  45  parts  filex,  33 
magnefta,  14  magnetic  iron,  6,25  aerated  calx, 
1  argili,  with  a  tittle  falitcJ  magnefia  and  water. 
a  Chy.  An.  1790.  497,  Meyer  found  a  Terpen- 
tine he  examined,  to  contain  filex  and  magnelia, 
with  a  little  iron,  and  a  fufpicion  of  calx,  i 
Chy.  An,  1790.  34a.  Klaproth  found  no  arglll 
in  the  ferpentines  of  Saxony,  4  Berl.  Bcob.  1S-7. 
Hence  1  am  inclined  to  think,  that  ferpentines 
contain  no  argili  except  accidentally,  but  merely 
filex,  magnefia,  and  iron.  The  filex  in  the  pro- 
portion of  about  5  or  4  to  3  of  magnefia.  The 
proportion  of  iron  variable  from  4  to  15.  The 
experiments  of  Mr.  I5aycn,  though  accurate, 
were  not  made  with  a  view  to  prccifion  ;  it  was 
only  by  induflionthat  I  found  tlie  quantity  which 
I  formerly  ftatcd.  In  potftone,  iron  feems  alfo  to 
be  elleniTal,  biu  the  filex  and  magnefia  approach 
nearer  to  an  equality.  In  ftcatites,  iron  Is  merely 
cafuai,  and  never  in  any  confiderable  proportion. 
The  ratio  of  filex  and  argili  to  each  other  is  not 
fettled,  but  water  fecms  cflcntial  to  the  femi-in- 
dura  ted. 


9th  Speciei. 


JJbeflus. 


9th  Species. 
Afijcflus.     A(bcfte  non  mur  of  the  French. 

Colour,  generally  leek  green,  often  olive  or 
mooiUaiii  green,  more  rarely  greenifh  grey,  or 
dark,  or  light  yciloivifli  grey.  Luilre,  2.1. 
Tranfpareiicy,  1.  <ir,  if  very  thin,  2. 

Fraiftufe,  parallel,  or  divergingiy,  and  gene- 
rally fomewhac  curved  ftriated,  or  fibrous,  the  fi- 
bres coarfe  or  delicate;  fomctimes  inclining  10, 
or  intermediate  between,  the  fibrous  and  I'plin- 
tcry  *.  Fragincnts,  for  the  moft  part  long  fpUn- 
tcry. 

Hardnefs  from  6  to  7.  The  limits  of  its  fpec. 
gr.  are,  according  to  Buffon,  pretty  diftant,  one 
fpecimen  of  a  light  grey  colour  which  he  calls 
ajiejic  mur,  had  its  l"p.  gr.  before  it  had  abforbed 
water  2,577,  ^"*'  ^^^"  abforption  2,699.  Ano- 
ther of  the  fame  colour,  which  he  calls  ajbelie  non 
mur,  Was  before  abfor[ttion  :*99(j8,  and  after  ab- 
forption 3,oj43.  And  that  of  divergingiy  fibrous 
afbcftus,  which  he  calls  afbcrtc  (itoilee,  was  before 
abforption  3.0733. 

1  found  thai  of  the  fpecimen  from  Zoblitz, 
1  efkc  O.  1184,'  to  be  2,547.  I  believe  the  heavy 
fons  mentioned  by  Brlflbn  were  aflinolytes. 

Feels  fomewhat  grcafy.  Gives  a  grey  powder, 
and  (treak. 

■  SccPahft's  Citalopie.  by  Wemer,  No.  4730.  Werner, 
ill  CrotillcH,  nnjgnrcl  it  a  ftriated  IraSurc,  but  now  a  fi- 
bmus.    Seo  Lclke'i  and  I*3bll**  Catalogues,  anii  1  Ber;^).  I. 
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Does  not  effcrvefce  with  acid: 

The  Ipecimen  Lcflte  O.  1184,  which  is  of  a 
ydlowifl)  green  colour,  was  hardly  dilcolourcd  by 
a  red  heat;  at  160  it  formed  a  grey,  fomcwhac 
porous  porcelain,  whofe  futface  was  enamelled, 
and  gave  fiie  with  fteel,  therefore  it  began  to  be 
fufed.  Mr.  Sauirure  found  the  afbefte  he  tried 
affedted  in  the  fame  manner,     i  Sauff,  86. 

Mr.  Bergman  comprehends  ftones  of  many 
different  fpecies  under  the  name  ot  afbeftus  ;  and 
hence  it  is  difltcultto  aflign  the  numerous  andex- 
aft  analyfis  he  has  made  of  them,  to  the  different 
fpecies  to  which  they  fcvcrally  belong  ;  a  clear 
proof  of  the  neccflity  of  exact  defcriptions  of  the 
external  charafters  of  fofliis.  The  albeftus  of 
Baftnas  feems  to  be  that  of  which  we  here  treat, 
as  he  refcrsto  Cronftcd,  §  105.2  this  he  fays  af- 
forded him  67  per  ct.  filcx,  16,8  aerated  magne- 
fia,  6  aerated  calx,  6  argill,  and  4,2  iron.  4 
Bergm.  168. 

Another  from  Grange  in  Dalecarlia,  Cronft.  ^ 
106  contained  b^t-j  filex,  16  aerated  magnefia, 
iz,8  aerated  calx,  i^i  argill,  and  6  calx  of  iron. 
Ibid  170. 

Another  from  I'ehrlbcrg  in  Wermeland,  con- 
tained 62  filex,  1^,7  aerated  magnefia,  12  aerated 
calx,    1,7  argill,  and  ic,6  calx  of  iron. 

Mr.  \^  cigltb.  in  the  leek  green  afbeflus  of 
Zcblitz,  found  about  47  of  filex,  48,3  mild  mag- 
nefia, and  4  of  iron.  I  tried  this  rauU  lyntheti- 
cally,  and  found  it  to  refift  fufion  at  ■48°. 

Hence  wc  lee  (hat  few  floncs  admit  of  a  greater 
Uliiudc  ot  compofirion  th;m  ihis,  as  it  admits 
fome  arcill,  and  a  prettv  Ur^e  proportion  of  ae- 
rated Vjlx.  inio  its  ^m-iprfirion;  yet  neither  are 
eilcutiAl  to  it.  But  the  iron  is  in  a  calcined  Hate, 
which 


which  diftlnguiflies  Ehls  flonc,  in  that  refped,  from 
ftcatites,  potftone,  and  ierpemine. 


loth  Species. 
Ligniform  Afbeflus. 

Colour,  brown,  approaching  to  Ifubella  yel- 
low. 

Luflre,  o.     Tranfparency,  o. 

Fradliire,  flaty,  and,  if  broken  acrofs,  it  dlfco- 
vers  an  irregular  filacnenious  flruAure,  like 
•  wood. 

1  have  not  fecn  it,  nor  do  I  know  whether  it 
has  any  other  Gmilicudeto  wood,  or  afbellui.  I 
place  it  here  only  by  reafon  of  its  name. 

Mr.  D'Aubenton  has  propofed  a  good  criterion 
for  didiiiguifhing  petrified  wood.  He  obfcrvcs, 
ihat  mere  concentric  layers  arc  not  fufEcienc, 
there  nuift  alfo  be  lines  inierfefting  thefe  layers, 
as  the  medullary  prolongations  from  the  teiicer 
to  the  bark. 


nth  Species. 
Amianthus. 

Colour,  raoft  commonly  greylfli,  or  grccniih 
white,  more  rarely  yellowifh  or  fdvery  white, 
fometimes  olive  or  n.oiintain  green,  or  pale  fli;(h 
red,  or  ochre  yellow. 

Liiftre,  1,3,  foinetimes  3,  and  then  rcfembllng 
»he  metallic.     Tranfparency,   i,:,o. 

M  FraiTute 


i6t 


Muriatic  Ginus. 


Fracture  prcfents  delicate,  and  mofUy  ftreight 
and  parallel,  rarely  curved  fibres,  Ibmetitnes 
clofcly  compai^ed.     Ita  fibres  flexible. 

Fragments,  long  fpUntery. 

Hardnefs  from  3  to  4.  Sp.  gr.  before  it  has 
abforbed  water,  is,  according  to  Btiffon,  from 
0,908s  to  2,3134,  and  after  abforption  from 
1,5662  to  2,3803. 

Feels  fomewhat  greafy. 

I  found  a  fpecimen  of  the  grcyllh  white  to 
melt  at  167,5,  into  a  greenifli  black,  perfeftly 
cotnpadt  glafs. 

Mr.  D'Arcet  and  Saufiure  found  it  to  melt, 
and  cryftallize,  at    (I  prcfumc)   a   much  lower  ^ 
heat ;  and  at  a  higher,  to  run   into  a  greenllh 
glafs. 

The  fnow-white  amianthus,  of  Tarentaife,  was 
found  by  Mr.  Bergman  to  contain  64  per  ct. 
filex,  18,6  aerated  niagncfia,  6,9  aerated  calx,  6  ] 
barofelenite,  33  argill,  and  1,2  calx  of  iron,     ^ 
Bergm.  163. 

The  ftone  from  Suarwick,  which  he  calls  af- 
beftus,  but  which,  from  the  flexibility  of  its 
filaments,  I  judge  to  be  an  amianthus,  afforded 
him  o,';4  filex,  0,172  aerated  magnefia,  0,139 
aerated  calx,  0,027  argill,  and  0,022  calx  of  ironi  j 
Ibid.  165.  ] 

That  which  he  calls  aibcfius  of  Corias,  in 
Afturiai,  I  takcalfo  to  be  an  amianthus,  as  he 
^>f%  it  is  very  like  that  ot  Tarantaile,  and  refers 
kwCronftedt,  §  105.  I ;  in  this  he  found  0,72 
Ba^  O1II9  aerated  magnefia,  0,105  ^^'rated  ] 
■^  O»033  argill,  and  0.013  cahotiron. 

.^■^ef  from  Crete  contained   53  per  ct.  of  1 

"Sw-;  ^^S  aerated  ma^nclia,  1^,3  aerated  calx^ 
zsaei'U-  iioi  t  calx  of  iron. 
*       ^  Hcna 


I 


Suber  montatmm.  1 63 

Hence  we  fee,  that  albcftus  and  amianrhus 
differ,  not  in  their  conftltuent  parts,  but  in  this, 
that  amianthus  contains  them  in  a  proportion 
more  eafily  fufibic;  hence  alfo  albeftus  paffcs 
into  amianthus,  when,  by  expofure  to  the  air,  it 
lofes  part  of  that  ingredient,  whofc  difproportion 
to  the  renainder  renders  it  more  diflicuUly  fu- 
fible. 

Note.  Amianthus  has  been  found  in  a  fari- 
naceous ftate  by  Mr.  Dolomieu,  on  the  moun- 
tain St.  Fiora,  in  Tufcany.  See  his  notes  on  3 
Bergm.  246. 

Amianthus  in  a  cryftailizcd  form,  namely,  in 
rhomboids  or  compreffed  parallelopipeds,  of  a 
grev  or  bluifli  colour,  are  faid  to  have  been  found 
in  the  neighbourhood  of  Bagnereii  they  are  very 
foft  and  of  a  filamentous  texture,  but  harden  by 
expofure  to  the  air,    26  Roz.  429. 

lath  Species. 
Suber  montanum.    Cerium  montanum. 

Colour,  white,  orreddifli  white,  or  ycllowifli 
grey,  or  Ifabella,  or  ochre  yellow,  or  yellowifh 
brown. 

It  is  found  either  in  thick  compaift  pieces, 
md  then  called  mountain  cork  ;  or  in  thin  flat 
pieces,  then  called  mountain  leather,  or  paper; 
or  cellular,  and  then  called  caro  montanj,  &c. 

Luftte  o,  rarely  i.     Tranfparertcy  o. 

Frafture  prcfents  fibres  confufcdly  interwoven 
with  each  other,  fometimes  fo  fubtile  as  to  be 
di£cultly  diiiinguiflied,  and  thus  they  give  the 
fraAure  a  compact  earthy  appearance. 

M  2      *  Hardncfs, 
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Hardncfs,  4.    takes  an  impreffion,    or  y«l3 
like  cork  10  the  finger,  and  loniewhat  cladic. 

Sp.  gr.  before  ic  is  penetrated  by  water,  from  i 
0,6806  to  0,9933  :  and  after  admiffion  of  water,  J 
fronii,2492  to  1,3402.     Briton. 

If  pcrfeftly  dry,  and  fufEciently  thick,  itgivet  j 
a  found  when  (Iruck. 

It  feels  meagre. 

Bergman  and  SaulTure  found  it  fufible,  though 
difficultly,  by  the  blow-pipe.     ^  Jiergm.  i6g. 

By  Mr.  Bergman's  Analyfis  it  contains  from  I 
56  to  62  perct.  of  filex,  22  to  26  aerated  mag-  J 
ncfia,  from  2,y  to  12,7  argill,  about  3  of  calx  of  | 
iron,  and  ftoui  10  to  12,7  aerated  cai^. 


13th  Species. 

Amianthinitc.  Afbeftartiger  Strahlftein,  ofWcf*^ 
oer,  in  par;.  LcJke  O.  1186.    11S8. 

Colour,  afli,  or  greenifb  or  ycllowifb  grey, 
often  mixed  with  yellow,  or  red,  or  both,  from 
decompolition.  j 

Form,  ar^iorphous.  fl 

Luftre,  of  the  grey  part,  filky,  verging  to  thM 
femimciallic  3.      1  ranfparcncy  o. 

FraClure,  prefents  a  conful'ed  appearance  of  the 
/oliaicd  and  fibrous,  the  fibres  lo  taint  as  to  be 
I'carcely  diftinguilhcd,  prcfcnting  dillinA  coDcre* 
tions,  irregularly  bundled,  and  in  the  gtofs  often 
obfcurcly  liaiy. 

Hardncf*  from  a  to  4.    Sp.  gr.  of  the  fpcei- 

meaLeike,  Q.  1186,  that  which  was  the  pureil 

7  was 


AJbeJiiniU.  f  6^ 

was  2,584,  that  of  another,  Le/ke,  O.  1188, 
which  was  mixed  with  iron,  ochre,  and  pyrites, 
3,872. 

The  purer  fpecimcn  melted  at  154"  into  a 
brittle  porous  opalce  black  fhining  mafs;  ihe 
heavier  being  heated  to  redncfs  became  partly 
purple,  and  partly  brownilh  red;  and  at  147" 
melted  partly  into  a  compafl  ^''ggj  and  partly 
agglutinated  into  a  porous  brittle  mafs. 


I4lh  Species. 

Xlbeftinite.      Gemeiner  Strahlftein    of  Werner. 
Lefke,  O.  1190,  1199,  S.  374. 

Colour,  white  with  fliades  either  of  red,  yellow, 
or  green,  or  blue. 

Amorphous. 

Luftre,  filky,  approaching  to  the  femimctallic, 
3.     Tranfparency,  i,  2. 

Frafture,  (battered  foliated,  or  broad  ftriated, 
fometimes  faintly  feanied. 

Prefcnts  oblong  dif^inifl  concretions,  running  in 
different  ditiitions. 

Hardnefs,  from  j  to  6.  Sp.  gr.  from  2,806  to 
2,8  ;io. 

At  tjo"  melts  into  a  green  glafs. 

It  is  Ibmetimes  difguifed  by  a  thin  cruft  orilli- 
nition  of  bl^ck  manganele,  which  exhibits  the 
the  fame  radiated  appearance. 


Ms 


15th  Species* 
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i^th  Species. 

Afbeftoid. 

Of  this  I  diflinguifli  two  Families. 


I  ft  Family. 

Common  Afbcftoid,  Gcmeiner  Strahlftein  of 
Werner.  LeikeO.  1191-2-3-5-7-8,  and  1200, 
and  S.  373. 

Colour,  olivcor  Icck  green,  when  decompofing 
rcddifli  brown. 

Amorphous. 

Luftie,  common  2,  when  glafly  3,  when  de- 
compofing o.     Tranfparency  c.i. 

Fr;iAure,  fometimes  foliated,  fometimcs  broad- 
ftriated,  rhe  fttiie  diverging  from  one  or  more 
central  points. 

The  foliated  may  even  be  confidered  as  tending 
to,  or  departing  from,  a  common  center. 

Hardnet's  from  6  to  7.     Sp.    gr.   from  3  to 

At  160°  it  melted  into  an  opake,  black  com- 
pact gial's. 

This  fcems  to  be  the  fione  analyzed  by  Mr, 
Wcigleb,  anii  in  which  he  found  43  perct.  lilex, 
32  mignefia,  and  34  of  iron,  and  fome  traces  of 
the  Iparry  acid.     1  Chy.  An.  1785,  21. 

ad  Family, 


Lamellar  AlJyntiUu.  167 


ad  Family. 

Metalliform  Afbcftoid.    Afbcftartiger  StrahWlc«i 
of  Werner,  in  part.  Le/kc,  O.  1187. 

Colour,    grey,    or  inclining  to  the  reddlfii 

Amorphous. 

Luftre,  lemimctallic  3.     TranTparency  o. 

Fradturc,  foliated,  or  what  fome  would  call 
broad-ftriated  ;  often  fecniiingly  converging  to  a 
common  center. 

Hardnels  from  8  to  9.     Sp.  gr.  3,356. 

Ac  152? melts  into  a  compact  black  glafs. 


i6tli  Species. 

Lamellar  Aftynolite.    Afbcftartiger  Strahlflcinof 
Werner.    Lelke,  O.  1189. 

Colour,  dark  yellowifti,  or  greenifii  grey. 

Amorphous. 

Luftre,  in  fome  pofitions  feeble,  in  others  J 
and  glafly.     Tranfparency,  o,  or  fcarcely  i. 

Irafture,  the  ftiattered  foliated,  the  cdf,es  of 
the  broken  lamella:  give,  however,  a  ftriated 
appearance. 

Hardncfs  7,  brittle.     Sp,  gr.  2,916. 

LBy  a  red  heat  it  becomes  in  fome  placei  whiter, 
»D  others  redder,  and  upon   the   whole   harder. 
At    163"  k  melts  into  a   dark  green  compact 
glafi. 
It  has  a  jitrong  refemblance  to  hortiblcDde. 
M4  I7tb 
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Unriatu  G£9ia. 


lyth  Species. 

SborUccous  Adynoliir.     Gemcincr  Sirablflema 
Werner,  in  pirt.  Lefkc,  O.  1194,  1196,  1201. 

Colour,  leek  or  dark  green.     External  luflrc,  | 
|t4.  gUtly  Inicmal  i,;.     Tranfparency  2,3,1.        L 

Cr)  llalltzed  gencmtly  in  long,  llcnder,  quadran-^l 
gubr,  bexangular.  or  (appircnily)  irianguUfa. 
inil'm*,  with  perfectly  ibiootb  furlaces,  or  rather  i 
pyr«mid>,  being  thicker  «t  one  end  than  «t  ihtj 
Mber,  and  hence  called  JratL  or  annD  fioneiJ\ 
SomciitiiM  a  finall  pyramid  adheres  longitudi-^ 
nally.  and,  an  it  were,  gTO*s  out  of  a  largers^J 
t'omttimcs  in»ny  adtrcie  togrtfcer.  In  Siberia,  in 
if  Uid,  Ibnie  aie  found  5  tcci  long,  and  1  ^  iochctl 
thick.     1  Chy.  Ann.  1785, 165. 

FtaCtuic,  hackly. 

Hardncfs  from  7  to  ic.     Sp.  gr.  frocn  3,023  ta  J 

3.45-  I 

1  he    ipedmen,  LelVe,  O.    1196.     wbofe  f]V^ 

pr.  VL3«i    %rz^  r.ieitcd   at  154°  into  a  dark  P^cnj 

compad  glafi.  "^ 

iStli  Species. 

GlaOy   Aa;noIyte.      Gljffaniger   Strahiaein  «f| 
Werner. 


Cotcur,  Icck  green,  or  (from  dccornpoft'on) 
■'*^'B'-^  to  the  greenilh  white,  or  Slvcry  white, 
OT;t4iac(l  ttub  yellowilh,  01  brownifh  red. 

?-«F'«il  loftrc,  3,4.  ioinetimes  gbffy,   fomC; 
'***(ikj,    Iqtctnai  o.     Trinlparcncy  2. 

Cryllallized 


r 


Gloffy  ABiaolyte.  169 

CryAallized  in  {lender  conipreiTed  quadrangu- 
lir  or  hexangular  pyramids,  or  fibres,  clofely  and 
longitudinally  adhering  Co  each  other,  ftreight 
or  iacurvated,  or  conlilling  of  fibres  undulacingly 
iucurvaced,  and  adhering  in  the  fame  manner. 

The  face  of  the  fraiSure  of  fingle  pyramids 
cannot  be  dil'cerncd,  thac  of  the  collection  is 
hackled',  but  the  longitudinal  fradurc  Is  fibrous, 
the  fibres  fometimes  parallel,  fomerinies  diver- 
ging, and  often  from  many  central  points. 

fragments,  long  fpliniery,  and  exceeding 
Iharp,  lb  as  to  be  difHcultly  bandied  without  iii- 

Hardnefs.difficuit  toeftiniate,  on  account  of  their 
britcienefs.  Sp.  gr.  of  Ojmc  fpecimens  that  had 
a  ^1  ally  luftre,  I  toiind  to  be  2.950,  of  the  lpc» 
qinien  1Z05  L>eJl;e,  O.  which  has  a  filky  luftrc, 
3.49^ 

The  la(t  mentioned  fpecimen  melted  at  149" 
into  a  compa(5t  dark  green,  almoft  black  glafs. 

But  the  fpecimens  that  were  cryiiailized  in 
needles,  of  great  fubtlety,  but  whofe  planes  and 
angles  were  itill  difcernible  as  thole  in  LeJke,  O. 
1203,  1204,  melted  at  137"  into  a  grey,  fome- 
what  porous  mafs,  und  at  155°  into  a  yellowifli 
grey  compaft  porcclnin,  with  an  enamelled  fur- 
lace,  and  began  to  att  Oii  the  crucible. 

'Ihe  iubftancc,  called  by  Mr.  Bergman,  the 
Jibrous  Jborl  ofG>ange,  feems  to  be  of  the  fort  of 
which  we  here  treat.  It  is,  he  tells  us,  of  a 
green,  borderingon  white,  and  confifts  of  (lender 
parallel  tranfparent  fibres,  brittle  as  giafs;  and 
melts  into  a  fcoriform  mafs.  In  this  he  found  72 
per  ct.  of  file X,  12,7  of  aerated  magnefia,  6  of 
aerated 
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aerared  calx,  2  argill,  and  7,3  of  calx  of  irota. 
4  Uctgm-  171, 

1  he  fil^rtm  J}?o'}  (as  be  calls  it)  of  Zilterthal, 
in  Tyrol,  feems  alfo  of  this  fpccies;  it  contains 
by  his  snalyBs  6^  per  ct.  filex,  20  aerated  mag- 
ncfia,  9,5  aerated  calx,  2,7  argill,  and  4  calx  of 
iron.     liid.  172. 

\\c  may  alio  vindicate  to  this  fpccies  the  ftone 
called  by  Mr.  Sauffuie  Jhorl  en /lets  l/tHlanlt  tt 
frcgiUs,  fo  ftiarp  as  fcarccly  to  be  handled  with 
impunity.  In  it  he  found  0,5525  filex,  o,joi8 
argill,  0,1087  wae'^ted  niagnefia,  0,0484  un- 
aeraied  calx,  and  0,01 -,S  of  iron.  2  SaulT.  470. 
Here  not  only  the  large  proportion  of  argill  is 
remarkable,  Mr.  Bergman  having  fcarcely  found 
amy,  but  rhat  niagnefia  and  calx  fliould  be  vn- 
aeratei,  whtreas  Bergman  in  all  the  [tones  of  this 
Genus  found  them  aerated^. 

The  great  fp,  gravity  of  thefe  (tones,  conlider- 
ing  the  moderate  proportion  of  iron,  found  ia 
them,  sKo  dderves  atiention.  May  not  the  new 
earth,  called  flronthian,  be  found  in  them?  and 
may  it  not  have  been  niillaken  for  calx  ? 

*  Of  the  fix  foregoing  fpecies  I  have  given  the  defcrip- 
tioni  from  my  own  ubiertaiions;  rliev  Art  nil  comprehended 
by  Mr.  Werner,  under  ihe  name  oiftralil ftih,  and  cf  them 
he  niflki*  ihree  Hivifions  the  nlbeftiiic,  common,  and  g'sfly. 
The  aitaiigemcnt    I  have  folloned  fetms  lome  more  cxa"| 


I 


though  n 


It  of  the  leacb  of  cavil. 


i9tli  Specie*. 


7<Bfr. 
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19th  Species. 

Jade.   Nephrit  of  Werner.   Bitterftein  of  Hocpf- 
ner,  and  others. 


Colour,  generally  dark  leek  green,  or  verging 
to  blue,  or  in  fome  prominencies  inclining  to  the 
greeniOi,  or  bluifti  white ;  and  even  the  greener 
parts,  when  frcih  broken,  difcover  pale  whirifh 
^lintcrs,  fometinics  yellowifh  white,  with  a  light 
made  of  green. 

Found  in  detached  rounded  maffes,  or  inhering 
in  rocks. 

Surface,  often  fmooth,  often  fotnewhat  un- 
even. 

External  luflre,  i,  waxy.  Intenal  o,  or 
fcarcely  i.     Tranfparency  a,  i. 

Frafture,  coarfe  or  fine  fplintery;  yet  often 
difcovers  here  and  there  a  few  fibres  fomcwhat 
iDCurvated.     Fragments  3,  4. 

Hardnefa  10,  not  brittle.  Sp.  gr.  of  the  fpeci- 
men  Lelke,  O.  11 16,  which  came  from  the  Eaft 
Indies,  by  my  trial,  2)977.  BrilTon  found  that 
of  green  Jade  2,9660;  and  that  of  whitifli,  or 
olive-coloured  jades,  from  2,950  to  2,9829, 
Mr.  SauUure  found  thofe  of  oriental  jades  from 
2,970  to  3,041 1  but  the  jades  ot  Swilfeiiand  he 
found  ilill  heavier,  namely  from  3,31  to  3)389. 
He  alfo  found  them  harder. 

It  feels  greafy. 

According  to  Dolomieu  it  becomes  more  tranf- 
parenc  and  brittle  when  heated.    4oRoz.  Z15. 


jyt;  Mttriatu  Qenus. 

But  is  faid  to  be  infufible  in  the  firongeft  heat 
of  our  furnaces. 

According  to  the  analyfis  of  Mr.  Hocpfner,  it 
contains  0,47  iilex,  0,38  aerated  magnefia,  0,04 
argtll,  0,02.  aerated  calx,  and  0,09  iion. 


20th  Spcciei, 

Combined  with  the  Boracic  Acid,  and  boracitcd 
Calx. 

Boracite  *. 


Colour,  greyi{h  white,  romctimcs  paQing  into 
ihc  greenifh  white,  orpurplifti. 

Hitlurto  it  has  been  found  only  in  cubes, 
wliofe  angfcs  have  been  mote  or  Icfs  deeply  cut 
off. 

Their  fize  fcarcely  exceeds  \  an  inch.  The 
fiirfaccs  generally  fomewhat  corroded. 

The  cxiernal  liiftre,  if  ihe  I'urface  be  fmooth, 
3;  if  rough  o.     Internal,  grcafy,  2. 

Tranfparcncy  (except  it  be  covered  with  an 
opake  rind)  2.  3. 

Frafture,  compaift,  and  of  the  fmall  flatted 
conchoida)  kind.     Fragments  3. 

Kardnefs,  9,  10.     Sp.gr.  3,566. 

Expofed  to  the  Hrongeftheat,  it  contrails,  and 
at  lart  mcl:s  into  a  yello-.vifti  glafs. 

It  does  not  cffervefce  nordiffolve  in  acids,  un- 
lefs  heat  be  applied, 

»  j-Dcrpn.  Joiirn.    1790.134.     2  An.  Cliy.   lOi,  137. 

3  Ecrl.  ficobactit  1. 

Abbe 


Beracite. 


m 


Abb6  Hauy,  has  difcovered  that  it  becomes 
cledtric  by  heat,  like  Tourmaline;  but  the  dil- 
covcry  of  its  componeni  parts,  one  the  moll  im- 
portant and  lead  expected  hitherto  made  in  mine- 
ralogy, was  rcferved  for  Mr,  Weftramb;  he 
found  it  to  contain  0,68  boracic  acid,  0,13  mag- 
nefia,  0.11  calx,  0,01  argill,  0,01  fitex,  and  0,01 


fual. 


The  three  lall  he  juftly  coniiders  as  ca- 


The  mountain  of  Kalkberg,  near  Luneburg,  is 
the  only  place  that  as  yet  alfords  it.  It  is  thctc 
bated  in  a  bed  of  gypfum. 


m 


ArgillactOttS  Gemts* 


SECTION    IX. 


Argillactous  Genus. 


ift  Clifi. 
'Argillaceous  Earth. 

These  are  for  the  mod  part  diffufible  in 
water,  and  do  not  immediacely  fink  in  it  asfands 
do  ;  or  if  fo  compaft  as  immediately  to  fink,  they 
foftcn,  crumble,  or  moulder  away  in  it,  fome 
fooner,  fome  later,  either  to  a  duAtle  vifcid  pulp, 
or  to  a  powder. 

Hardnefs,  fcarce  ever  exceeds  6;  they  harden 
when  heated ;  fcarce  ever  effcrvefce  with  acids, 
and  are  difficultly  foluble  in  them. 

As  earths  originally  received  their  denomina- 
tions from  external  and  not  from  internal  cha- 
rafters,  they  cannot  now,  without  creating  much 
confuiion,  be  arranged  according  to  their  real 
fpccific  properties,  if  aryfuch  could  be  aCGgDcd. 
But  in  faft  none  fuch  can,  except  fufibility  or 
infufibilicy,  which  depend  on  proportions  and  in- 
gredients both  mutable  and  cafual.  Hence  1  fhall 
ibrt  them  under  the  title  of  different  Tribes; 
marking  the  cafes  in  which  thefe  arc  found  to  be 
nuxcor  lefs  fulibte,  or  adapted  to  various  ufci. 
I  ft  Tribe. 


Kathe  ArgW. 


«7S 


Native  Argill.     Lac  Luna  of  fomc,     Reinetlion 
Erde  of  Werner. 


Colour,  pure  white. 

Found  in  nefls,  in  compared  rounded  kidney- 
form  ma^Tes. 
■    Luftre,  o.     Tranfparcncy,  o. 

Fradure,  earthy.  Fragments,  o.  Hardncfc, 
4,  brittle.     Sp.  gr.  moderate. 

Feels  meagre,  but  (oft. 

Adheres  very  flighlly  to  the  tongue,  ftains  ve- 
ry flightiy. 

Does  not  readily  diffufe  itfelf  in  water. 

Infufible  at  166". 

It  fomeiimes  effervefces  with  acids,  being  (atu- 
rated  with  fixed  air,  a  circumRance  which  is 
rarely  obferved  inearths  of  the  argillaceous  kinds; 
and  to  this  union  we  may  afcribe  its  meagre  feel, 
flight  adherence  10  the  tongue,  and  little  atfrac- 
tion  to  water.  It  is  not  perfefily  pure ;  for,  ix. 
was  found  by  Mr.  Schreiber  to  contain  a  very 
fniall  proportion  of  acr.itcd  cilx,  and  in  feme 
fpecimens  a  little  gypfum,  alfo  foiiie  feeble  traces 
of  iron;  but  (as  it  feems)  no  filex,  which  dillia- 
guiflies  it  from  clays  properly  lb  called. 

It  has  been  found  ac  Halles,  in  Magdeburgh, 
and,  as  foiiie  fay,  at  Verona. 


Ar^Uateeus  Genus. 


Of  Clays  in  general. 

The  conflitucnt  parts  of  clays  are  aigiU  and 
liliccoiis  flones,  from  the  fize  of  ,4tj-  ro  t^tt^tj-tjw 
,*{  an  inch.  All  other  ingredients  (except  water), 
>nd  there  are  many,  are  extraneous  to  its  compo- 
"  'on. 

The  proportion  of  thefe  2  Ingredients  to  each, 
other  is  variable;  fonietimes  the  argill  exceeds, 
but  mofi.  commonly  the  filiccous  ingretlient  pre- 
dominates. When  the  argiU  exceeds,  its  propor- 
tion to  filex  fcarce  ever  teaches,  but  fomctimes 
sjiproachcs,  the  ratio  of  4  to  i;  but  m Die  fre- 
quently fubGfls  in  the  ratio  of  3  to  i,  or  2  to  1, 
or  1,5  to  1,  or  approaching  iiill  neater  to  equali- 
ty. When  the  filiceous  ingredient  exceeds,  which 
is  by  far  die  comiiionell  cafe,  it  is  found  at  1110ft, 
tnd  very  rarely  in  the  proportion  of  6  to  1,  more 
Comironly  in  that  of  4  to  1  ;  and  iHll  oftener  in 
ihatof^toi,  or  2  to  I,  more  rarely  it  approach- 
es ail  equality. 

Theie  proportions  produce  different  efie^s. 
Thus  the  clays,  in  which  the  filiccous  ingredient 
tntcrs  in  the  proportion  of  from  3  or  4  to  1,  are 
bcft  lor  porce'ain,  thofe  in  which  the  argill  ex- 
tcedi  arc  he.t  for  coarfe  pottery ;  and  particularly 
for  the  ghrs-houle  crucibles,  as  being  Icfs  acted 
oct  by  alkalis  '^. 

Tnc  kind  of  filiceous  (lone  which  confliiuics 
the  fdndy    part  of  clay,  Ihould  alfo  be  attended 
I    bciievc  it  to  be  more  frequently  quartz. 


•  14  Ann.  Cliy.  143.    3  Neu.  Entdeck.  ij,  35. 
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but  it  may  alfo  be  homftonc,  or  fclfi'ar,  or  of 
various  other  fpecies,  which  will  much  influence 
the  internal  properties  of  the  ciay.  The  nature  of 
the  fand  fhould  therefore  be  tried,  after  fcpara- 
ting  it  as  much  r.s  potTible  by  wafhing.  If  the 
fand  be  of  the  quartz  kind,  it  is  belt  ftparatcd  by 
boiling  the  whole  in  oil  of  vitriol,  which  will 
take  up  the  argill  and  leave  the  quartz;  but  if  it 
be  a  comminuted  felfpar,  or  other  compound 
(lotie,  this  (lone  itfeif  wili  be  decompofed  by  that 
acid;  fo  that  the  trial  fliould  rather  be  mudc  on 
the  part  feparated  by  wafbing. 

The  colours  that  occur  in  clays  are  very  nu- 
merous, and  depend  on  metallic,  or  vegetable, 
or  bituminous,  or  co;\ly  particles,  pure  clay  be- 
ing always  white.  The  colours  arifing  from  th« 
particles  of  a  vegetable,  coaly,  or  bituminous 
nature,  aredenroyed  by  heat  in  an  open  fire,  and 
therefore  are  no  way  prejudicial  to  the  finer  ufcs 
to  which  clay  may  be  applied;  but  thofe  ariling 
from  metallic  particles  are  moll  obftinate. 
Sometimes,  howtver,  the  metallic  panicles  are 
engaged  only  in  the  coarfer  fandy  part,  and  may 
with  ic  be  feparated  by  eluiriation ;  fometimes 
they  are  picked  out  by  the  hand. 

With  refpeCt  to  fufibility,  we  may  remark, 
that  clays,  which  contain  only  argill  and  lilcx, 
will  melt  in  no  heat  that  can  be  produced  by  our 
furnaces,  in  whatever  proportion  thefc  two  ingre- 
dients may  be  to  each  other. 

But  calcareous  earth,  in  the  proportion  of  10 
or  I J  per  ct.  will  render  any  clay  fufible.  Calces 
of  iron,  if  united  to  the  argill,  will  render  the 
clay  fufible;  but,  if  united  10  the  fiiiccous  parr, 
N  and 


17S  Maria ttc  GerMs. 

and  if  this  part  conUdcrably  predominates,  the 
clay  will  not  be  fiifible. 

It  flioiild  feem,  therefore,  that  an  addition  of 
pure  filcx  to  any  clay  in  fuch  proportion  as  not'  I 
to  deftroy  its  du^ility,  would  not  render  it  fufible ; ' 
the  addition  of  lime,  or  calces  of  iron,  would,  on 
the  contrary,  render  any  clayfufiblc. 

As  the  infiltration  of  water  frequently  conveys 
calcareous  earth,  and  calces  of  iron,  and  as  bedi 
of  coal  obftruft  this  infiltration,  hence  the 
clays  found  under  coal  are  generally  the  moft  in- 
fufible. 


Porcelain  Clay.     Kaolin. 

Colour,  white,  greyifh  white,  or  reddlfli,  or 
yellowifli  white. 

Luftre,  o.     Tranfparency,  o. 

Friable  and  dudy,  often  cotnpaft. 

Adheres  very  flightly  to  the  tongue. 

Feels  fofi  but  not  greafy.  ' 

Hardnefs  feldom  exceeds  4;    but  lately  feme' 
much  harder  has  been    found  in  Siberia.     Ma- 
quart  430.     Sp.  gr.   (which  is  beft  taken  when* 
hardened  by  fire)  varies  with  the  proportion  of  it*'  j 
ingredients  between  2,23  and  2,4.     That  of  Li-^i 
moges,  which  is  worked  without  any  mixture,  has-  " 
its  fpec  gr.  2,341.     Briffon  273. 

In    water   it   immediately   falls   into  powder. 

Thofe  of  Japan,    and  St.  Iriez  in  France,  are  per- 

feftly   whit? ;  thofe  of  Saxo.^y,  reddilh,  or  yei- 

4  lowllh ; 
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owifli;  thofc  of  China,  and  Cornwall,  are  mixed 
with  particles  of  talc  and  mica. 

In  general  porcelain  earth  i?  infiifiblc  in  our 
furnaces,  as  Cronftcd  remarked;  bur,  in  iiianu- 
faduring  this  earth,  fonic  fiifible  ingredient  is 
commonly  added ;  however,  nature  fometimes 
furniftics  ihefe  ingredienis  with  the  earth,  and  to 
this  compound  we  cannot  refufe  the  name  of  por- 
celain carih.  According  to  Mr.  Haffcnfraz,  to 
whom  mineralogy,  in  all  its  branches,  and  the 
arts  therewith  connetfted,  are  much  indebted, 
the  porcelain  earth  of  Limoges  above  mentioned 
contains,  when  dried,  0,6 z  lilex,  0,19  argill, 
0,12  magnefia,  and  0*07  barofelenite  *.  Mr. 
Wedgwood,  in  the  porcelain  clay  of  Cornwall, 
found  on  the  contrary  60  per  ct,  argill,  and  only 
20  of  fiJex  ;  this  clay  is  therefore  infufiblc. 
When  dried  by  a  fummer  heat,  or  that  of  a  room 
moderately  warm,  it  lofes  about -^^  of  its  weight ; 
in  the  heat  of  boiling  water  as  much  more;  in 
that  of  melted  lead,  and  ihence  to  a  ftroog  red 
heat,  in  which  copper  melts  tVt»  in  ^H  iV^  5 
after  that  no  more.  The  matter  thus  loft  is  com- 
mon and  fixed  air,  but  no  infldiiiniable  air. 
Hence  it  appears  to  differ  from  the  firft  tribe 
only  in  containing  filex. 


3d  Tribe. 

Common  Clays  in  various  ftates  of  Induration, 

Of  this  tribe  Mr.  Werner  diltinguifhea  three 
forts,  which  1  call   families.     1  heir  ingredients 

*   .4  An.  Chy.  144. 
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I  So  Ai^illactout  Gems, 

may  differ  confiderably,  as  they  are  denominated, 
from  their  external  appearancas  only.  They 
are  all  coiifidered  here  in  their  pureft  Hate,  and 
dry. 


ift  Family. 
Potters  Clay. 

Colour,  generally  greyilli  white,  and  then  called 
pipeclay,  or  light  yclloivifli,  white,  or  grey,  or  dark 
biuifh  grey,  more  rarely  brownifli  black,  or  pale 
reddifb,  or  greeni(h  grey,  or  mountain  green,  or 
ochre  yellow,  and  often  fpottedonly  with  this. 

Often  found  in  large  llrata. 

Luftre,  o.     TianfpareKcy,  o. 

Fraflure,  fine  earthy,  and,  from  a  number  of 
rifts,  fomewhat  uneven- 
It  ftains  the  fingers  (lightly. 

It  acquires  fome  polilh  byfridloo. 

It  adheres  to  the  tongue  moderately. 

It  feels  greafy. 

Hardnefs,  3  or  4.     Sp.  gr.  from    1,8  to   2. 

It  is  entirely  diffufiblein  water;  and,  when 
duly  moiftencd,  very  duflile. 

When  unmixed  with  metallic  particles  (which 
may  be  knavvn  by  cxpoiing  it  to  a  llrongheat,  as 
already  mcniionedj  it  is  infufible  at  160°;  but  it 
is  not  therefore  fit  for  making  porcelain;  for  this 
requires  that  the  fandy  part  fliould  be  of  the 
greatell  finenefs,  and  alfo  chat  it  do  not  retain 
water  with  obdinacy,  which  it  always  does  when 
the  argill  is  not  combined  with  fixed  air;  and 
hence,  I  believe,  we  may  derive  the  practice  of 
expofing 
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ig  clays  to  the  air  for  a  long  time,  before 
ihcy  are  employed. 

It  does  not  effervefce  wUli  acids,  unlefs  conta- 
minated with  mild  calx  or  magnefia  in  a  confi- 
derable  proportion,  and  then  is  rather  a  marl. 
There  arc  few  clays,  however,  that  do  not  con- 
lain  fome  proportion  of  calcareous  earth. 

It  isexpofcd  to  many  contaminations  from  iron 
and  pyrites  1  if  iron  be  united  to  the  argillaceous 
part,  ir  is  fufible. 

The  proportions  ofargiil  and  (ilex  vary  confi- 
derably,  as  we  have  already  fcen. 


L 


2d  Family. 
Indurated  Clay,     Vcrharteter  Thon  of  Werner, 

Colour,  grey,  yellowifli,  bluiih,  or  greenilh 
grey,  or  brick  or  fleili  red,  or  mountain  green, 
or  reddifh  brown,  or  blackifh  brown. 

It  frequently  contains  the  roots  of  vegetables. 

Luftre,  o.     Tranfparency,  o. 

Fraflurc,  earthy,  fomeiimes  participating  of 
the  even,  and  fometiiues  of  tiie  fplintery,  and 
fotnetimes  tending  to  the  flaty.     Fragments,  i. 

Hardnefs,  from  3  to  6.  3p.  gr.  incoufidera- 
ble. 

Slightly  adheres  to  the  tongue.  Often  feels 
fomewhat  greafyj  often  not.  In  water  it  does 
notdiffufe  itfelf,  bur  gradually  falls  to  pieces,  or 
crumbles  into  powder,  and  difcovers  but  tittle 
duftility.  Some  forts  do  not  moulder  in  many 
days. 

It  hardens  when  heated, 

N  3  Sturbridge 
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1 82  jirgiUaceous  Cttiut, 

Sturbridge  clay  feems  of  this  fort.  Gilour, 
dark  grey;  does  not  adhere  to  the  tongue.  1 
found  lOO  parts  of  it  in  the  flate  of  drynefs  in 
which  it  comes  to  us  to  contain  i2,j  per  ct.  of 
moifture,  ti  of  coarfe  fand,  partly  white  and 
cryftalline,  and  partly  brown  and  reddjfli  brown, 
and  30  per  ct,  of  a  brownifh  fand,  fo  fine  as 
fcarcely  to  be  difccrned  through  a  lens.  The  ar- 
gillaceous part  was  grey,  and  contained  Hill 
more  fand,  which  could  not  be  feparated  but  by 
boiling  in  acids. 

Water  quickly  z&s  upon  it,  a  white  argilla- 
ceous part  foon  diffufes  itfelf,  and  afterwards  ano- 
ther part  which  is  darker  falls  into  powder; 
hence  it  fhould  feem  there  are  two  forts  of  indu- 
rated clay.     The  fandy,  and  the  clayey. 


3d  Family. 
Shifiofe  Clay. 

1  ft  Variety.     Slate  Clay,  Shale. 
Schiefer  Thon  of  Werner. 


Colour,  generally  blulfli,  or  yellowifti  grey, 
move  laieiy  dark  blackifli,  or  rcddilh  grey,  or 
grcyilb  black,  or  ^reenilh  yellow.  Often  round  in 
ftrata,  p;inicuiarly  in  coal-mines,  of  which  it  is 
almoil  a  furc  tore-runner;  it  commonly  bears 
vegetable  imnreflions.  Iw  furface  generally 
'  ^obby. 

Luftrc. 
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Luftre,  externally  it  hath  often  fome  glofs, 
but  none  in  its  fraftury,  or  only  prefcnts  a  few 
fhining  particles.     Tranfparcncy,  o. 

Frailiire,  flaty,  forr.etimes  bordering  on  earthy. 
Fragments,  z. 

Hardnefs  from  4  to  6.  Sp.  gr.  from  2,6  to 
a,68. 

Adheres  (lightly  to  the  tODgue. 

Feels  meagre  or  merely  Imooth.  Gives  a  white 
or  grey  ftreak. 

Gradually  moulders,  and  falls  into  powder  in 
water  ;  but  the  harder  forts  very  flowly.  The 
harder  as  that  in  Lefke  O.  786,  melted  into  a  fro- 
thy mafs,  partly  lead  coloured,  and  partly  dark 
grccniih  yellow,  between  a  porcelain  and  an  ena- 
mel. Another  fpecimen,  Le/lce  O.  7S4,  melted 
at  151°  intoa  frothy  mafs,  partly  pearl  grey,  and 
partly  liver-brown,  between  porcelain  and  ena- 
mel. 

When  it  contains  mica  it  is  not  fo  probable  an 
indication  of  coal.     V.oighc,  Frack.  Gebirg.  8  j. 


2d  Variety. 
Bituminous  Shale.     Brandfliiefer  of  Werner. 

Colour,  brownilh  black,  or  blackifh  brown, 
and  looks  like  bad  coal. 

Found  in  confiderable  ftratificd  mafTcs. 

Luftre,  o,  or  i.     Tranlparency,  o. 

FraSure,  flaty;  the  Hates    moftly  thin,  often 
thick.     Fragments  tabular. 

Hardnels,  5,     Sp.  gr.  about  2,000. 

Its  ftreak  fomewhat  glofly. 

N  4  It 
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lS4.  Argillaeeott}  Grnvi. 

It  ofien  cffervel'ccs,  though  very  flowly,  with 
the  mineral  acids. 

Feels  rather  greafy. 

Placetl  on  burning  coals,  it  burns  with  a  weak 
flame,  and  fulphureoLis  fincll ;  the  refiduum  is 
then  light  grey.  It  thus  lofes  a  confiderable  part 
of  its  weight.  Some  will  hardly  burn  but  wiih 
the  affiliancc  ol  bellows. 

It  Icems  to  differ  I'roin  the  former  variety,  in 
containing  biiunien. 

The  Ipecimen  in  Leflie  O.  (;6i,  has  its  fp.  gr. 
1,995  •  ^^^  '''^'  '^^  Ltflie,  059,  has  lis  fpcc. 
gtav.  2,053.  fio''^  cffcrvefcc,  though  very  flowly, 
with  acids. 

It  fomctimes  bears  the  imprcffion  of  fifti. 


4th  Family. 

Fuller's  Earth.     Walkererdc   of  the   Germans, 

Smeflis. 

Colour,  the  foflil  fo  called,  has  almoR  always 
fonic  fhadc  of  green,  commonly  light  ohve,  grccn- 
ifli  gvc)-,  nr  giicuith  white,  or  gretnilh  brown, 
more  rarely  yclio-\i(h  grey,  or  grcyilh  v\hite. 
The  grccnith  fhadc  is  made  vifibie  when  the 
earth  is  breathed  on,  or  moillcncd,  FIcfh  red  his 
alfo  been  found  in  Ijaxony,  but  ot  an  inferior 
quality. 

1  uilrc,  o.     Tranfparcncy,  o. 

Fracture,  earthy,  often  inclining  lo  the  une- 
ven, fonietimes  to  the  flaty,  fcniclimes  fine  ear- 
rhy,  and  fli^lnly  participating  oJ'lhe  conchoidaK 
Fragments,  o. 

Receives 


Fuller's  Earth. 


1B5 


Receives  a  polifli  from  friftion. 

Docs  HOC  niihcre  to  ihe  longue. 

Feels  foiuewhaC  greafy. 

Hardncfs,  4,  almoft  friable. 

In  water  it  readily  falls  into  [lowder  without 
confidcrable  diffufion,  or  fortning  a  pulpy  mafs. 
Some  imagine  ihefe  earclis  {lioulii  Iroth  and  lather 
with  water,  but  though  this  poflably  may  fome- 
times  happen,  yet  certainly  not  generally ;  for 
Mr.  Werner  denies  this  property  to  the  fiilling- 
earths  of  SaxonVi  Mr.  Bergman  to  that  of  Ilamp- 
fljire,  and  Mr.  Becker  to  that  of  Wefterwalds  *. 

Kr.  Bergman  has  given  an  accurate  account 
of  the  fuller's  earth  of  Hampfhirei  its  colour  is 
brown,  with  a  fcarce  perceptible  fliade  of  green, 
and  llrcakcd  with  pale  yellowiQi  veins,  wiih 
fomc  flaty  appearance.  Water  boiled  on  it  for 
half  an  hour,  though  filtered,  ftill  retains  fo 
much  of  it  as  to  diminllh  its  tranfparency.  In 
this  water  the  folution  of  marine  barofelenite 
difcovers  nothing  vitriolic;  but  the  folution  of 
filver  does  indicate  fonie  traces  of  marine  acid. 
If  this  earth  be  heated  10  rcdnefs,  i:  blackens; 
but  this  blacknefs  vaiiilhes  in  a  higher  heat, 
which  fliews  it  to  proceed  from  fome  vegetable  or 
coaly  matter.  U  hen  heated  it  flightly  decrepi- 
tates, and  in  a  Arong  heat  forms  a  brown  fpongy 
niafs.  Heated  with  mkrocofmic  fait,  it  at  firft 
efFervcfces  flightly,  but  afterwards  is  fcarcciy 
aftedon;  borax  corrodes  it  better,  but  confumes 
it  llowly.  Soda  attacks  it  with  confiderable  cffer- 
vefccnce.  By  his  analyfis  it  contains  0,518  filex, 
0,25  argill,  o,Oj3  aeiatcd  calx,   0,037  ^^^^  ^ 

"  Werner,  Cronft.  iSa.  4  Ecrgm,  155.  1  Eer!.  Beob.i 
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iron,  c,oo7  aerated  magncfia,  0,155  molfture,  "^ 
volatile  inaiicr. 

Though  this  earth  contains  4  per  ct.  of  fub- 
flances  that  fhould  cffervefcc,  yet  it  does  not 
effcrvefce  with  acids;  which  induces  Mr.  Oerg- 
man  to  think,  that  the  calx  and  magncfia  may  be 
chemically  combined  with  the  argili,  and  not 
merely  mechanically  mixed  as  in  marls,  yome 
fuUing-earths,  it  is  faid,  effervefce  ilightly  with 
acids  ^,  but  the  bed  certainly  do  not;  and  it  is 
plain  from  the  fmall  quantity  of  effervefcible  mat- 
ter found  in  that  of  Haniplbire,  that  neither  the 
calcareous  ingredient,  nor  the  magncfia,  do  of 
themfelves  contribute  in  the  leaft  to  the  fulling 
property.  The  great  ufe  of  this  earth  is  to  de- 
prive the  cloths  of  greafy  fobftances  with  which 
they  are  impregnated,  before  they  are  foaped ;  this 
advantage  they  evidently  derive  from  the  argilla- 
ceous ingredient ;  this,  therefore,  ihould  be  fuf- 
ficienlly  copious,  not  lefs  than  20  or  25  per  ct.  j 
and  not  too  nnOuous,  for  it  would  not  then  rea- 
dily diffufe  iifclf  in  water;  perhaps,  injced,  the 
union  of  the  calx  and  magncfia  contributes  to  this 
prom|>t  dilfufibility.  The  filiccous  ingredient 
Ihould  be  very  line,  Icfl  it  fliould  cut  the  cloth; 
this  fintnefs  is  indicated  by  the  polilh  the  earth 
receives  by  rubbing  it  with  the  nait ;  hence  any 
clay  that  poffefles  ihefe  properties  may  be  ufed 
for  fulling  -f- ;  but  a  mixture  of  pyrites,  or  3  or  4 
per  ct.  of  calx  of  iron,  is  hurtful. 


•  3  Gnh.Gefch,  550. 
f  4  Scigm.  1 51).      a   Gcrli. 
Hifi,  Nat,  Langucd.  158. 


Gcfdi.  3SI. 


Lilbamat'ga.  jgy 

In  Saxony  this  earth  commonly  lies  under 
mould  ;  in  EngUnd  under  fandllone  or  fand,  and 
over  fandftonc  or  limeflone;  in  Germany  it  has 
alfo  bcen^ften  found  fofuuated;  fometimes  too 
in  the  neighbourhood  of  Trap,  or  Bafalt.  i  Bert, 
Beobacht,  21. 


^th  Tribe. 
The  finer  Chys  in  various  States  of  Induration, 

iR  Family. 

Lithomarga,    Steinmarck  of  the  Germans. 

Thefe   earths  are  principally  diftlnguiflied  by 
their  great  finenefs,  and  fuiibility  into  a  frothy 


I  ft  Variety. 
The  friable  or  crumbling  kind. 

Colour,  white,  or  yellowilh,  or  rcddifti  white. 

Luftre,  I  or  o.     Tranfparency,  o. 

Seldom  loofc,  mofl  commonly  moderately  co- 
herent, and  formed  of  fcaly  or  exceeding  fine 
particles,  and  then  adheres  ftrongly  to  the  tongue. 
Scarcely  flains  the  fingers. 

Feels  very  fmooch.  Afllimes  a  polilh  by  fri<Sion 
with  the  nail. 

Fradlure, 


Jb8  JrgiUacectts  Genus. 

Frafturc,  earthy,  often  uneven,  and  grofly 
conchoidal.  Hardncfs  from  3  to  4.  Sp.  gr.  ex- 
ceedingly light. 

In  water  it  immediately  breaks  and  falls  into 
powder. 

2d  Variety,  ' 

Indurated  Lichomarga. 

Colour,  greyifli,  rcddifh,  or  yellowifh  while, 
or  pearl  grey,  or  (lefti  red,  or  biownifti  red,  or 
yellowiih,  or  reddifh,  or  liver-brown,  or  ochre, 
or  Ifabclla  yellow,  or  bluifh  grey,  or  violet  blue, 
or  lavender  blue,  or  fpotted  or  veined  with  thcfc 
different  colours. 

Generally  found  in  nefts  or  veins  of  rocks,  or 
entering  into  the  compofuJon  of  aggregate  flones  as 
a  conflituent  part. 

Surface,  frequently  very  fniooth,  poliflied,  and 

■  fine    and  clofc  grained,  having  the   afpefl  of  % 

■  {tone. 

H  Lullre,  external,  often  2;  internal,  o.    Tranf- 

H-  patency,  o. 

■  Frafiure,  earthy,  often  conchoidal,  more  or  lefs 
H  perfeilly,  or  inclining  to  the  even;  nay,  fome- 
H  times  to  the  flaty.  Fragmentsj  oj  yet  fome- 
H  times,  2. 

H  Hardnefs,  from  4  to    6,  or  even  7,     I  found 

H  the  fp.  gr.  of  the  harder  forts,  2,815. 

H  The  lofter  forts  adhere  ftrongly  to  the  tongue 

H  where  newly  broken,  the  harder  forts  very  roode- 

V  lately  *, 


*  2.  Eergm.  j.  1788, 


Commonly 


p 
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Commonly  feels  very  greafy,  or  at  lead  fmooth, 
yet  fome  feel  dry  and  dufty.  Does  not  ftain  the 
fingers.     The  fofter  acquire  a  polifh  by  fritftion. 

The  coloured  give  a  ftreak,  or  powder  of  the 
fame  colour. 

In  water  the  harder  forts  do  not  eafily  yield; 
but  the  fofter  immediately  crumble. 

According  to  Cronfted,  §  85)  the  characters  of 
this  earth  arc, 

ift,  A  fmooth  foapy  furface  while  dry. 

2d,  A  gradual  dilincegration  in  water;  firft 
into  fmall  pieces,  and  afterwards  Into  grains,  but 
not  into  a  pulp,  as  happens  to  potters  clay. 

3d,  In  a  ftrong  heat,  folion  into  a  frothy  mafs, 
which  occupies  more  room  than  the  crude  earth 
had  done. 

4th,  A  lamellar,  or  rather,  as  Mr.  Bergman 
qiMtes  it,  a  conchoidai  fraflurc. 

The  earth,  called  mcunuin  foap,  differs  from 
this  only  in  being  fofter,  feeling  more  greal'y,  ad- 
hering more  ftrongly  to  the  tongue.  Its  colour 
is  dark  brown,  or  pearl  grey;  its  frafturc  earthy, 
or  participating  of  the  earthy  and  conchoidai. 
Hardncfs,  4. 

Mr.  Bergman  analyzed  the  grey  I.iihomarga 
ofOfmiind;  its  furface  feels  greafy,  though  fomc- 
what  uneven.  It  appears  flaty,  yet  its  Iraflure  is 
conchoidai.  Fragments  iharp.  Hardncfs  5;  it 
is  afted  on  by  water  as  above  mentioned;  doe? 
not  lather,  yet  is  deierfivc,  it  mtlcs  into  a  white 
frothy  mafs.  It  contains  60  per  ct.  filex,  11  ar- 
gill,  5,7  aerated  calx,  0,5  aerated  magnefia,  4,7 
calx  of  iron,  and  iS  of  water  and  air. 

The  beautiful  earth,  called  terra  miracukfi 
Saxenite,  is  by  Mr.  Werner  reckoned  of  ihis  fa- 
mily j 


t^  Jriiiiacaia  Cawt. 

noiji  bur,  tffofibUitjbeancfleatUlprapenTof 
IkbcMnarga,  tbis  canh  doet  hoc  beloog  to  it;  far 
nekbcr  of  the  fpecb:vcs,  icSo,  tcSi,  LefteOu 
are  fiifibie  io  a  bcai  of  i  jo%  but  hanka  nwo  a 
blittlc  bladdih  mafs,  and  fecmed  to  roe  id  oao- 
ttin  cbarcoaL  Thefpecaina  ic^o  poflr&s,  in- 
deed, all  die  other  ctura&en  ot  the  harrier  It-* 
tfacMnargas;  but  the  fpecimes  Lei^-ie  O.  1C79, 
feeU  dry,  and  fcarcciy  adheres  to  lite  toogocj  k» 
tbaC  Icoafidcr  it  ratbcr  as  aa  indurated  clay. 

A  liihomarga  phofpborcfcing  when  fcraped, 
of  3  pearl  colour,  and  fbmeAbat  remitranrpamit, 
was  difcoveicd  in  the  Hanz  by  Earoa  Trvbra. 
I  Chy.  An.  1784-  Lafins,  Harrz  3 1 3.  Is  it  doc 
ratbcr  a  mixture  of  lithomarga  and  bole  i 


3d  Family. 
Bole. 


Colour,  dark  Ifabella  yellow,  flrongly  inclining 
to  brown,  or  pale  liver  brown,  fomccimes  dotted  or 
variegated  with  black  fpots,  or  dentritical  f^urcs, 
or  leddiOi  brown,  fcldomflelh  red. 

Luflrc,  o.     Tranfparency,  fcarcely  i. 

Frailurf,  concl)oidal.     Fragments,  2. 

Acquires  a  poHfli  by  iigSit  friction;  fcarcely 
adheres  to  the  tongue;  feels  greafy. 

Hardiicfs,  4.     bp.  ■^r.  from  1,4  to  2. 

It  imiiiediaCely  crumbles  in  water  into  powder, 
and  no[  into  pieces. 

Mr.  Bergman  comprehends  this  earth  under  the 
head  of  Liihomarga,  and  gives  the  following  ac- 
count of  Lcmnian  canh,  which  is  one  of  the  moft 
noted  , 
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noted  boles.  Colour,  yellowifli;  furface,  faiooth 
and  polilhed  like  agate;  frailure,  conclioidal; 
fragments,  angular;  grain*  clofe  and  indifcerni- 
blcj  hardneTs,  fuch  as  to  admit  being  (craped  by 
the  nail.  In  water  it  falls  to  pieces,  and  thcfe 
into  powder;  it  does  not  ftoth  like  foap,  buc 
liofleffss  a  deterfive  power,  like  fuUers  earth. 

When  heated  to  a  fufiicient  degree  it  melts  into 
a  frothy  fcoria. 

By  his  analylis  it  contains  47  per  ct.  (ilex,  19 
argill,  5,4  aerated  calx,  6  aerated  magnelia,  5,^, 
if.abc  of  iron,  and  1 7  of  water  ai]d  air.     4  Bergm. 

"57; 

Hence  we  fee,  that  all  the  fofter  forts  oflitho- 
marga  are  deterfive  in  fomc  degree,  and  learn  to 
value  the  e\ternal  chariiSicrs  of  Mr.  Werner, 
which  point  out  the  beft  for  the  purpofe  of  ful- 
ling. 


4th  Tribe. 
Argillaceous  Marls. 


^Poloiir,  grey,  yellowilh,  or  greyifli,  orbrows!. 
or  yellowllli,  or  reddifli  brown. 

Found  in  confiderable  ftrata. 

Luftrc,  o.     Tranfparency,  o. 

Frailure,   earthy,  fometinies  llacy,   fomctimes 
conchoidal.     Fragments,  o,  i,  2. 

Hardnefs  from  4  to  7.     Often  fhattery.    Sp. 
gr.  from  2,4  to  2,6. 

Feel  fomewhac  mi£tuous,  and  adhere  to  the 
tongue, 

Effcrtefce 


1 9  4  Jtrgilhccous  Gtnus. 

Effervcfce    wiih  liic  mineral  ac'ids,    but " 
qucntly  rcfufe  to  do  lb  with  vinegar. 

Moulder  and  crumble  by  expofition  to  the  air, 
more  llowly  tlian  calcareous  marls,  fometimes 
requiring  5  or  6  ye.irs. 

When  heated  they  harden  into  ati  impcrfeft 
brick,  which  isflnwiy  difiiitcgrated  by  water. 

In  a  grciiter  heat  they  form  a  flagg.  However, 
if  they  contain  a  large  proportion  of  fand,  the 
bricks  formed  by  them  are  quickly  difiotcgraced 
by  water. 

They  contain  rr.ild  calcareous  earth,  in  the 
proportion  of,  from  -^^  to  ^  of  the  whole. 

To  Dr.  Withering,  of  Birmingham,  we  arc 
indebted  for  m^ny  welldirefted  experiments  on 
ihefe  marls.     He  lound, 

ift,  That  a  red  compact  marl,  that  was  foplaftic 
as  to  form  ^nd  burn  to  a  brick,  contained  Vj  of 
its  weight  of  mild  calx. 

2d,  A  grey,  in  hard  lumps,  was  alfo  plaftic, 
but  gritty,  and  formed  a  foft  brick ;  it  contained 
\  of  its  weight  of  mild  calx  *. 

3d,  A  red,  with  grey  fpots,  and  very  hard, 
contained  about  {-  of  aerated  calx  ;  yet  it  was 
plallicand  burned  to  a  grey  hard  ftone. 

Mr.  Andreas  publiflied  a  good  differtatlon  on 
marls  in  German,  in  the  year  1769,  in  which  be 
diftinguiflied  marls  as  follows: 

I  ft.  Marl,  properly  fo  called,  confiding  of 
equal  parts  of  clay  and  mild  calx,  that  is,  chdlk. 

ad,  Calcareous  matt,  confiding  of  three  parts 
chalk  and  one  of  clay. 


'  rhil.Tranf.vd.  LXni. 
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3d,  Argillaceous  marl,  confifling  of  three  parts 
clay  and  one  of  chalk.  Again,  if  the  marl  con- 
tains coarfe  fand,  eypfui"-  or  mica,  he  makes 
the  following  fubdiftiniftions  : 

ift,  Sandy  marl;  zd,  Sandy  calcareous  marl; 
3d,  Sandy  argillaceous  marl. 

Again,  id,  Gypfeous  marl;  2d,  Gypfeo-cal- 
careous  marl ;  ■;d,  Gypfco-argillacemismarl. 

Andlaftlv,  Micaceous  m^rl;  Micaceous  calca- 
reous; and  Micaceous  argillaceous. 


5th  Tribe. 

Colorific  earths,  orthnfc  which  flrongly  ftainthe 
Fingers. 


I  ft  Family. 

Red.  Reddle.  Rubricafabrllis.  Rothel,  Leike,  O. 
973- 

Colour,  dark  cochenillc  red,  or  intermedi- 
ate, between  brick  and  blood  red. 

Luftre,  o.     Tranfparency,  o. 

Fradlure,  earthy,  fometiraes  conchoidaU  Frag- 
ments, 1.  Hardnefs,  4.  ^p.  gr.  iiiconlidcrablc. 
Adheres  pretty  ftrongiy  to  the  tongue. 

Feels  rough;  alTumes  a  polifh  from  the  nail; 
ftrongiy  ftains  the  fingers. 

In  water  immediately  falls  to  powder;  does 
not  become  dudtile. 

Does  not  effervefce,  nor  eafily  diflblvc  in  acids. 
O    ■.     ^^.,   -  VVhea 


I  ^^  jfrgillaceoiis  Gmis. 

When  heated  to  rednefs  it  crackles  and  grows  I 
black ;  at  i59''thcfi>ecinien,  Lefke  O,  975,  melt- 
ed into  a  dark  greciiifli  yellow  frothy  enamel. 

It  diftcrs  from  red  ochres  only  by  containing 
more  argill.    The  red  colour  proceeds  from  oxy- 
genation and  the  abfencc    of  acid.     The  more  ' 
air  and  water  is  expelled  by  heat,  the  browner  it 
grows. 


2d  Family, 
yellow.     Gclbe  Erdc.     Lefke,  O.  logS. 

Colour,  ochre  yellow. 

lAiftre,  cKtetnally  often  hath  foiiie  glofs;  but 
internally  none.     Tranfparcncy,  o. 

Fraflure,  earthy,  often  inclining  to  the  con- 
choidal.     Fragments,  o. 

Hardnefs,  3.     Sp.  gr.  inconfiderable. 

Adheres  ftrongty  to  the  tongue  ;  feels  fmootfa^ 
or  fomewhat  grealy;  takes  a  high  polifh  from  the 
nail ;  (Irongly  (lain?  the  fingers. 

In  water  it  immediately  falls  to  pieces  with 
fomehiEngi  and  afterwards  to  powder,  butdocft 
not  difFufe  itfetf  through  it. 

It  docs  not  cfFervel'ce  with  acids,  nor  is  eafilj 
foluWe  therein. 

Heated  to  rednefs  it  crackles,  hardens,  and 
acquires  a  red  colour ;  gives  a  reddifh  dreak.  At 
156°  I  melted  the  fpecimen,  Lefke,  O.  1098, 
into  a  liver-brown  porous  porcelain  mafs. 

This  yellow  earth  differs  from  ochres  only  it» 

containing  a  greater  proportion  of  argill;    the 

yellow  colour  proceeds  from  the  caU  of  iron, 

I  highly 


I 


I 
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highly  oxygenated,  and  probably  containing  both 
water  and  acid.  The  earths  that  cf>n:aiii  a  lar- 
ger proportion  of  iron  have  rather  uii  otarge  co- 
lour. 

According  to  the  analyfis  of  Mr.  Sage,  of  Pa- 
ris, who  has  [he  merit  of  preferving  to  his  coun- 
trymen the  immenfe  gains  the  Dutch  acquired  by 
converting  this  yellow  earth  into  what  is  there 
called  Ertglijh  red,  it  contains  jO  per  ct.  argill, 
40  calx  of  iron,  10  of  water,  acidulated  by  vi- 
triolic acid.     Mcm.Par.  177J1,  313. 


3d  Family. 

Black.  Black  Chalk.  Schwartzc  KrcWe,  Zeichen 
Schiefer,  Lclke,  O.  972.  Pierre  noir,  of 
Briflbn  p.  163. 

Colour,  greyith  black. 

Luftre,  o.     Tranfparency,  o. 

Frafture,  imperfectly  curved  flaCy.  Frag- 
ments, I  1  partly  flat,  partly  long  fplintery. 

Hardnefs,  5,  fp.gr.  2,114,  by  my  trial ;  per 
■Briflbn  2,186  before  abforption,  2,277  after  ab- 
forption  of  water. 

Adheres  flightly  to  the  tongue,  feels  fmooih, 
afTumes  a  polifli  from  a  knife,  gives  a  black  Itrcak, 
and  marks  black. 

In  water  does  not  readily  moulder;  but  if  taken 
out  it  cracks  in  a  Ihort  time. 

Does  not  etfervefce  with  acids,  oreafily  dilFolve 
therein. 


O  1 


Heated 
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Heated  to  rednefs  it  crackles  and  becomes  red^ 
difii  grey. 

It  contains  fomewhat  vitriolic. 


4ih  Family. 


Green  Earth.     Leike,  O.  iop 


Colour,  ^ 

Found  generally  in  lumps  in  the  cavities  of 


greyifli  green. 


:^ther  ftoncs,  or  externally  invefting  them. 

Luftre,  o.     'i'ranfparency,  o. 

Frafture,    earthy,  fomerimes 
times  verging  to  the  conchoidal. 


ncven  j  fome- 
Fragmcnts,  2. 

Hardnels,  from  6  to  7.     Sp.  gr.  2,637. 

Sometimes  teels  I'mooth ;  but  often  fcarccly; 
does  not  alTume  a  poiiih  from  the  knife,  nor  ad- 
here to  the  tongue,  nor  flain  the  fingers,  nor 
mark  while  dry,  and  when  wet  but  lightly. 

In  water  it  oficn  crumbles  after  ftanditig  about 
half  an  hour. 

Does  not  cfTervefce  with  acids,  nor  is  cafily 
fokible  therein. 

Hea-ed  to  rednefs  it  crackles  and  becomes  of  a 
dark  teddilh  brown  colour;  at  147°  the  fpecimen, 
LcJl;e  O.  1013,  melted  into  a  black  compa^l 
gbis,  rclembling  that  of  EafaU.  This  Ihews  it  to 
conliftof  lilex,  argill,  iron  not  much  oxygenated, 
and  csix  of  nickel,  from  which  the  green  colour 
is  derived,  belides  water, 
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Of  Umber. 


I 


■  A  brown  or  blackifti  fubftance,  very  light, 
which  moderately  ftiins  the  fingers,  and  ftrongly 
adheres  to  the  tongue ;  has  long  been  taken  for  a 
fort  of  clay,  but  Mr.  Hupfch,  in  the  Memoirs 
of  Berlin  for  1777  (and,  long  before  that.  Dr. 
Hill,  p.  63)  has  ihewn  it  to  confift  chiefly  of 
particles  of  decayed  wood,  mixed  with  bitumen. 
This  name  hath  alfo  been  given  to  an  ochre  of 
the  lame  colour,  which  becomes  red  when  llightly 
heated;  but  in  a  Wronger  heat  again  becomes 
brown;  and  in  a  [liil  ftronger  melts  into  black 
glafs.  It  is  therefore  a  compound  of  clay  and 
iron,  but  in  which  the  iron  is  the  prevalent  in- 
gredient. It  docs  not  effervefce  with  acids  before 
torrefa&ion;  but  after  that  operation  the  martial 
part  is  eafily  aded  on. 


Differences  of  the  foregoing  Earths. 

■  As  the  diftinflivc  characters  of  earths  are  found 
varioufly  combined  in  the  earths  above  defcribcd, 
iheir  dilcrimination  will  be  much  afliftcd  by  Ihcw- 
ing  the  properties  that  dillinguifli  each  from  all 
the  others. 

Native  Argill  is  diflingutfhcd, 

From  Porcelain  earth,  often  by  its  colour,  or  cf- 
fcrvefcing  with  acids,  and  its  cry{(aliine 
appearance  when  viewed  through  a  lens, 


I 


o 
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Argillactsus  Genut.                             ^H 

irs  more  meagre  feel;   but  betl  by  its      ^| 

almoft  total  fotubility  in  viiiiolic  acid.          ^| 

From  PotUr'i  day,  by  the  above  propercies,  and  a      ^| 

ilighter  adherence  to  the  tongue. 

. 

Jndur,iled  day,  by  its  colour,  cobefion,  aod 

abfence  of  faiid. 

. 

Slale  clay,    by  its  colour,  cohcGon,   frac- 

ture, and  infufibility. 

Fuller's  earth,  by  its  colour,  meagre  feci. 

and  infufibility. 



Friable   itibemarga,     by   its    meagre   ftt\ 

flight  adhefion  to  the  tongue,  and  infu- 

fibUity. 



Indurated  Uthemarga,  by  its  colour,  cohe- 

fion,  meagre  feel,   and  often  by  its  dul- 

nefs. 



Belesy  by  its  colour,  opacity,  fraflurc,  apd 

meagre  feel. 

■ 

MarU^  by    its  colour,    finenefs,    cohefion. 

« 

abfence  of  calx  and  fand. 

. 

Colorific  earths,  by  its  colour,    inadhefion 

10  the  tongue  or  fingers. 

Porcelain  Clay  is  diftinguiihed, 

From  Fetter's  clay,  ofccn  by  colour,  always  by      ^| 

its  friability,   inunAuufity,  finenefs  and       ^1 

lighter  adherence  to  the  tongue,  and  Icf-       ^M 

fer  difTufibility  in  water.                                  ^M 

. 

Indurated  clay,  by  its  colour,  degree  of  co-      ^| 

heficn  and  finenefs.                                          ^| 

Slate  clay,  by  colour,  degree  of  cohcfion,      ^| 

fraflure,  and  finenefs.                                         ^| 

. 

Fuller's  earth,  by  colour,  degree  of  coheC-      ^| 

^^^^^ 

on,  and  inun^uofity.                                   ^| 

1 

From    ^H 
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Ffom  Friable  litbomarga,    by  moderate  adhelioQ 

10  the  congue. 
— —  Indurated  lithomarga^  by  its  degree  of  co- 
hefion,  of  adherence  co  the  [ongue,    and 
by  colour. 

-  ■       Boles,  by  its  colour,    fraAure,   inunfluo- 

ficy, 

Marls,  by  colour,  fincncfs,  ineffcrvcfccncc 

with  acids. 
— —  Colorific  eartbi,    by  colour,   madhcfion  to 
the  fingers,  finenefs. 

Potter's  Clay  is  diflinguifiied, 

Fioni  Indurated  clay,  by  its  degree  of  coliefion, 
adherence  to  the  tongue  or  fingers,  unc- 
tuofity,  and  difiufibility  in  water. 

■  '■  '  Slatt  {lay,  as  from  the  lad  mentioned;  and 

alfo  in  fraflure. 

■  Fuller's  earth,  by   colour,  adhefion    to   the 

tongue,  unftuofity,  fufpcnfibility  in  wa- 
ter. 

■  Friable  lithomarga,  by  its  inferior  finenefs, 

finoothnefs,  and  adhefion  to  the  tongue  j 
and  its  fupcrior  hardnefs  and  fufpenfibility 
in  water. 
'  Indurated  lithomarga,  by  its  inferior  finenefs, 

hardiiefs,  fmoothnels,  luftrc,  and  frac- 
ture; and  alfo  by  its  greater  diffufibility 
in  water,  as  well  as  duftility. 

BoleSy     by    its   colour,     adhefion    ro   the 

tongue,  inferior  finenefs;  and  alfo  by 
fradtureand  diff'ufibility. 

* Af'jrls,  by  its  finenefs,  hardnefs,  and  inef- 

fcrvefcencc  with  acids. 

O  4  From 


I 
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Aoo  ArgtUactom  Genui- 

From  Colorific  earths,    by  its  colour  and  intmfti' 
viiy. 

Indurated  Clay  is  difljnguiflied. 

From  Shte  clay,  by  its  fradure,  and  commonly 
by  its  colour. 

Fuller'j  earth,   by    its  hardnefs,   frafture, 

inferior  uiiftuofiiy,  and  friability,    and 
diiinccgration  in  water. 
•—  Friable  lUhoniaria,  fufficicntly  by  its  hard- 
nefs. 

—  ■  -  Indurated Uthomarga,  by  its  inferior  fineneft, 

luftre,  adhefion    to  the  tODgue;  and  of- 
ten in  the  fraflure  and  unduofity. 

—  J!?p/m,  fufficienily  by  its  fuperior  hardnefs 

and  finenefs;  and  alfo  by  its  frafture. 
■  Colorific  earths,  fufficienily  by  its  intintSi- 

vity. 

Slate  Clay  is  diftingulfhed  fufficicntly, 

From  All  others,  by    its  fradture,  form  and   co- 
lour. 

Fuller's  earth  is  diftinguifticd, 

From  Lilhomargas,   by  its  adhcfion  to  the  tongue, 
inferior  finenefs,  (and  often)  hardnefs. 

—  —  Boks,  by  its  colour,  fraflure,  opacity,  and 

inferior  unftuofity. 

Coloiffic  earths,  by  itsintinftivlty. 

Friable  Lithomarga  is  diftinguiflicd. 

From  Boles,  by  adhering  to  the  tongue,  by  fria» 
biiity,  and  generally  by  frafture,  colour. 


and  hardncfj. 


Fron^    |H 


f 
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Harfl}  and  rough  Earths,  lor 

From  Marls,  by  its  fincnefs,  adherence  to  the 
tongue,  and  ineffervefcence. 

■  ■  ■  Colorific  earths^  by  its  intin£tivity. 

Indurated  Uthomarga  is  dlftingulihed. 

From  BeUSt  by  adherence  to  the  tongue,  opacity, 
and  generally  colour;  often  by  hard- 
nefs. 

■  Marls f  by  its  finencfs  and  incffervefcibility, 

Thcfe  earths,  however,  are  often  mixed,  and 
confequently  muft  exhibit  mixed  charaftcrs;  but 
by  an  attentive  confideration  of  thefe  the  families 
fo  mixed  may  be  inferred  and  difcovcred.  The 
arbitrary  impofition  of  names,  without  any  prc- 
cife  enumeration  of  the  properties  denoted  by 
thefe  names,  has  already  introduced  much  confu- 
fion  in  mineralogy;  Mr.  Werner  has  laboured  ve~ 
ry  fuccelsfully  in  removing  it;  the  denominations 
fbould  therefore  in  future  be  taken  in  the  fenfe  to 
which  he  has  con&ned  them. 


L 


6th  Tribe. 

Harfh  and  rough  Earths. 

Of  thefe   are   two  families.      Tripoli,    and 
Pouzzolana,  or  Terras. 


AriUkceeui  Genus, 


ill  Family. 
Tripoli.    Hill  57, 

Colour,  generally  pale  ycllowifli  grey,  omiS^ 
bella,  or  pale  ochre  yellow,  or  pale  or  reddifh 
brown,  oc  greyith,  reddifii,  or  yellowiih  white, 
fcldoni  greenilh  white, 

it  is  found  in  a  loofe  earthy,  but  oftcner  la  an 
indurated,  confiftence. 

Lufttc,  o,  Tranfparency,  commonly  o;  ycl 
that  of  the  harder  forts,  if  wet,  often  i, 

Fradure,  earthy;  in  the  harder  Ibrrs  inclining 
to  the  flat  conchoidal,  Ibmetimes  verging  to  the 
flaty.     Fragnienis,  o,  i. 

Hardnefs  from  4  to  7.  Sp.  gr.  of  the  harder 
fort,  after  fufiicient  abforption  of  water,  2,529  ♦. 
Feels,  harOi,  dry,  and  frequenciy  dufty;  flighlly, 
or  fcarcc  at  all,  adherent  to  the  tongue;  rakes 
no  polilh  from  the  nail;  does  not  Itain  the  fin- 
gers. 

In  water  the  fofier  forts  foon  crumble  intp  pow- 
der; the  harder  forts  imbibe  it,  but  ciumbte 
flowly. 

It  does  not  effervefce  with  acids,  unlefs  mixed 
with  marl,  as  it  frequently  is. 

It  frequently  reddens  when  heated. 

Mr.IiaafTe  found  this  earth  to  contain  0,90  filcx, 
0,07  argiU,  and  0,03  iron. 

*  The  fpecimenj  whofc  fp.  gr.  I  determined,  was  that  in 
pEe  O.  9(1 1. 

Another 
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Struvian  Clay. 
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Another  ftone,  feemingly  of  this  kind,  though 


differing  in  fome  rcfpedts. 


inalyzed  by  Mr. 


^  _        ,  was  annal 

Klaproth,  its  colour  was  wbitiih  grey;  its  frac- 
ture, from  a  number  of  horizontal  rifts,  feenied 
flaty;  to  the  touch  it  was  meagre,  and  adhered 
ftrongly  10  the  tongue.  Its  fp.  gr.  2,080;  it  im- 
bibed water  flrongly.  He  found  it  to  contain 
0,665  '■'^^j  <^>07afgill)  0,025  calx  of  iron,  <^>o^j 
tnagnelia,  0,0115  calx,  ^^^  ^t^9  air  and  water. 
2  Chy.  An.  1790,  302. 

It  is  often  of  pfeudo- volcanic  origin,  as  appears 
from  the  Paris  Memoirs,  of  1769,  276;  and  per- 
haps alfo  fometimes  really  volcanic;  but  it  atfo 
frequently  arifes  from  the  decompofiCion,  or  dif- 
integration,  of  other  Itoneg. 


2d  Family. 

Fouzzolana,  or  Terras. 

Of  this  I  ihall  treat  under  the  head  of  Volcanic 
Produd!. 


Struvian  Clay  •• 

This  is  a  fort  of  clay  lately  noticed,  and  de* 
fcribed,  by  ProfelTor  Struvius,  and  found  in  thofe 
elevations  that  afford  fait  f|>rings,  and  theteforc 
worthy  of  particular  attention. 

Colour,  dark  bluifh  grey,  inclining  to  black. 

hound  in  confiderable  malTes. 

*  a  Eergm.Jcurn,  i7gt,  144. 


ao4  ArjillaceoUi  Genus. 

Luflre  o,  except  in  the  rifts,  and  there  i. 
Tranfparenc)',  o. 

Fracture,  earthy,  yet  unequal,  difcovering 
thick  curved  laminse  irregularly  compacted. 

Fragments,  obiufe- angled. 

Hardnefs  Irom  4  to  5.     Sp.  gr.  inconfiderable. 

It  flains  flightly,  adheres  lomewhat  to  the 
tongue,  and  feels  fomewhat  grcafy. 

Befuics  argill,  it  contains  Tome  magnefia,  and 
^carcous  earth. 

Mifccllaneous  Obfenrations. 


I 


I 


I 


Coloured  clays  of  the  common  or  coarfer  kinds, 
which  are  by  French  writers  called  gitrifot  were 
found  bv  Mr,  Morveau  to  contain  fome  contami- 
nation  of  the  vitriolic  acid ;  but  in  white  clays  he 
could  difcovcr  none,     i  Encyclop-  Chym.   12Z. 

This  acid  is  probably  united  to  the  ferruginous 
particles  that  arc  found  in  thofe  clavs,  and  to 
which  they  owe  their  colour  and  fufibility.  The 
jeliow,  however,  fometimes  derive  their  colour 
from  Regulus  of  antimony,  bifmuth,  lead,  Clvcr, 
or  zinc.    Rinnian,  Hill.  Fcrri  §  197. 

Blue  days  and  maris  iomciiiiies  whiten  when 
healed,  and  confcquetiily  owe  their  colour  to  vola- 
tile matter,  coal,  or  bitumen;  but  fome  redden, 
and  contain  pyrites.  This  trial  fhouid  be  made  be- 
fore they  are  uied  as  a  manure;  as  the  firfl  are  in- 
Ducent,  the  lail  hurtful.  Neither  Beame  nor  Woulfc 
could  find  any  vitriolic  acid  in  fome  blue  clays, 
moft  probably  in  thofe  of  the  firft  kind,  and  ppl- 
fibly  not  even  in  the  fecond,  as  the  barytic  teft, 
the 
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tKe  ntcedof  al),  was  not  known  when  their  expe- 
riments were  made, 

Mr.  Bergman  found  copper  and  cobalt  mfome 
blue  clays ;  from  others  Mr.  Rtnman  extrafted 
13  per  ct.  of  iron,  and  4  of  lead,  befldes  fome 
traces  of  zinc.     §  201. 

Blatk  clays  are  fometlmes  bUumlnousj  fome- 
tlmes  pyritous. 

Dr.  Watfon,  in  his  elegant  and  ufeful  Trafts, 
vol.  11.  p.  288,  mentions  a  lingular  clay,  (or  ra- 
ther earth,  {ince  it  contains  no  fand,)  which 
burns  to  a  white  brick.  It  contains  25  per  ct. 
of  aerated  calx,  2,2  felenice,  with  a  fmall  quan- 
tity of  calx  of  iron,  the  reniainder  argill.  How- 
ever, as  this  clay  was  not  treated  with  vitriolic  or 
any  mineral  acids,  which  alone  can  feparate  the 
argillaceous  from  the  fiUceous  parts,  it  is  proba- 
ble, it  {till  contained  fand  of  great  finenefs.  I 
alfo  believe  the  felcnite  to  have  been  formed  du- 
ring the  drying. 

Of  brick  clay  the  colours  are  various,  reddifli, 
bluifl),  brown,  or  yellowifli;  the  bell  is  that 
which,  when  burned,  has  the  fcwefl  cracks,  and 
this  depends  on  the  proportion  of  fand  it  contains; 
if  it  contains  too  much,  ihe  clay  will  not  be  fuf- 
ficicntly  duftilc;  if  too  Httle,  the  bricks  will  be 
fifty  1  and  in  that  cafe  more  fine  fand  (hould  be 
added.  Therefore,  potter's  clay,  if  fufficiently 
fandy,  will  ferve ;  the  bert  proportion  is,  I  be- 
lieve, 0,86  filex  to  0,14  of  argill.  Argillaceous 
marls  are  alfo  very  proper,  but  they  ihould  be 
well  burnt  to  viirify  the  calcareous  part ;  but  cal- 
careous mark  vitrify  too  eafily,  and  therefore  re- 
quire an  addition  of  da}'.  The  coatfe  martial 
clays,  that  contain  fcirce  any  calcareous  particles. 


fto6  ArgiUaeeoui  Germs. 

are  beft;  when  fligiitly  burned  they  are  reddiffi, 
when  more,  they  become  yellow,  or  browner. 
Salt  ihrown  into  the  kiln  when  at  its  greateft  hear, 
will  vitrify  the  furfaccs  of  the  bricks,  and  pre- 
vent their  abforbing  water. 

This  clay  often  contains  fclenite,  which  is  dc- 
compofcd  by  the  common  fait  contained  in  mor- 
tar, and  hence  the  glauberfalt  found  efflorefcirg 
on  bricks.  This  is  alfo  deconipofcd  by  the  joint 
aflion  of  fixed  air  and  lime;  and  hence  the  cfflo- 
refcence  of  mineral  alkali. 

VolalUc  alkali  has  often  been  found  in  clays  and 
earths,  particularly  in  thofe  that  contain  iron; 
a  circumflance  which  had  long  puzzled  minera- 
logical  writers;  but  which  has  of  late  been  hap- 
pily explained  by  Dr.  Auflin,  whofe  premature 
death  cannot  be  too  much  deplored.  He  has 
Ihewn,  by  well  contrived  experiments,  that  when 
inflammable  air,  in  its  nafcent  ftate,  flowly  and 
gradually  meets  mcphitic  air,  they  combine  and 
t'orm  Vol,  alkali.  Now  iron  in  its  metallic  (late, 
fojourning  with  water,  always  extricates  inflam- 
mable airi  which  meeting  with  the  mephitic 
part  of  the  common  acmofphere,  thus  forms  vola- 
tile alkali. 


I 
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Stoney  fubflarces  of  the   Argillaceous  Genus  not 
mouldering  in  water. 


I 


f^"  Phofphottte.  hojr 

ill  Species. 

Argill  combined  wttb  vitriolic  acid,  or  fulphur^ 

This  formt  ores  of  alum,  and  (hall  therefore  be 
confidered  in  the  zd  part  of  this  treatife. 

zd  Species. 

Argill  combined  with  the  Phofphoric  Acid.  ' 

rhofpholitc. 


"The  ftones,  commonly  called  Vafentia  garneltt 
are  fufpeftcd  by  Mr.  Prouft  to  be  of  this  fpecies. 
I  have  feen  no  defcription  of  them;  they  may  be 
the  garnets  of  Spain,  mentioned  in  i  Raab's  Ca- 
talogue, p.  155.  Thefe  arc  of  the  colour  of 
Hyacinth,  iraiifparent,  and  of  a  dodecaeJral 
figure;  expol'ed  to  the  blowpipe  they  biirft;  but 
in  a  moderate  heat  they  fwell  like  borax,  whiten, 
and  become  fo  light  as  to  fwim  on  water,  after 
B  which  they  are  dilhcultly  fufiblc.      i  Ann.  Chyni. 


5d  Species. 


ao8 


JrgUhceoui  Gtnus. 
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3d  Species. 
Lepidolitc.    Lilalite  of  fotnc. 

Colour,  in  the  mafsj  is  violet  blue,  but  iothin 
laminEf  filver)  whiie. 

Luftre,  pearl;,  3      Tranfparency,  1,5. 

Fradure,  flT(!ie;htfo!iaied.     Fragments  2. 

Preftiits  fine  grained  diftinft  concretions,  eafilf 
fcparable. 

Hardnefs,  from  4  to  5,  brittle.  Spec.  grav. 
2,816. 

Before  ite  blo.vpipe  it  melts  with  a  moderate 
fpumtrccrcc  into  a  white  fcmJtranfparent  enamel; 
with  mineral  alkali  it  flightly  cffcrvefccs,  and 
affords  3  red  and  jlue  fpotled  mafs,  Microcofmic 
fait  gradually  diflblvcs  it;  borax  more  readily; 
the  6rft  into  a  white,  the  laft  into  a  clear  colour- 
lefs  pearl. 

Expofed  to  a  red  heat  for  half  an  hour,  it  ac- 
quires an  ifabella  yellow  colour,  and  lofes  about 
I  per  ct.  of  its  weight-,  in  a  melting  heat  it  forms 
an  opake  redoifh  grey  enamel,  glirtering  in  the 
fradture,  and  lofes  25  per  ct.  of  its  weight. 

By  the  analyfis  of  Mr-  Kla[iroth  ir  contains 
54,5  perct.of  filex,  38,250!  argill,  00,75  of  iron 
and  manganefe,  2,5  of  water  and  air.  He  found 
a  lofs  of  Tour  grains,  which  arofe  from  thediflipa- 
tion  of  fome  unknown  matter  which  caufcd  its 
fuGbllity. 


4th  Spcciei.     ^H 


Sapparc. 
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4th  Species. 
Sappare.     Cyanite  of  Werner. 

Colour,  bluifli  grey,  or  partly  grcyifli  blue, 
partly  greenifli  or  yellowiih  grey,  lireaked  with 
azure  or  deep  blue,  otteii  la  lome  Ipots  reflecting 
a  filvery  white. 

Luftrc,  pearly,  2.3.  Tranfparency,  when 
thin,  3. 

Fraflure  paffcs  from  the  divergingly  broad 
ftriated,  into  the  curved  foliated. 

Fragments  2,  longfplinrcry. 

It  is  found  of  thill  diftinft  lamellar  concretions, 
which  are  in  part  accumulated  in  grains,  feels 
fomewhat  greafy. 

Hardnefs  from  6  to  9.  Brittle.  Sp.  gr.  from 
3,092  to  3,517.  That  of  the  fpecimcn  which  I 
examined,  which  is  the  greyifli  tilue.  Lcfke  O, 
1185,  was?,0()2;  that  of  the  fpecimcn  examined 
by  Mr.  de  Sauflure  3,317. 

Heated  to  rednefs  it  became  whiter,  and  had  a 
more  lalky  appearance;  '57°  it  became  almoft 
perfeftly  white,  but  looked  duller,  and  betrayed 
Dot  the  fmallert  incliiiation  to  fufion.  It  is  difii- 
cultly  fufed  by  boras,  fcarcely  by  microcofmic 
fait,  and  not  at  all  by  6xed  alkilis.  According 
to  Mr.  Sauffute,  jun.  it  is  compofcd  of  o,66y2  ar- 
gill,  0,1325  fiiagnefia,  0,1281  fi lex,  0,0171 
calx,  and  0,054s  iron.  The  calx  I'eems  an  ad- 
ventitious ingredient. 

Mr.  Sttuvius,  in  Crell's  Annals  for  1790,  gives 
a  very  different  account  of  the  compoficion  of 
P  ihii 
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ibis  flooc;  for,  accoiding  lo  him,  it  contsi 
0,515  lilcx,  0,305  magnefia,  0.055  argiU,  0,04 
Cj!x,  0,05  iron,  0,035  water  or  lofs.  Bui  bts  ex- 
periments not  being  detailed,  nor  his  mctbod 
kno«n,  I  cannot  fet  his  aoalyiii  in  compeiitton 
with  that  of  Mr.  SaulTurc,  which  appears  10  have 
been  mefuUy  aod  Ikilt'uUy  executed. 

5ih  Species. 
Mica,  Mufcovy  laic,  Gliaimer  of  the  GcrmanfcJ 

Its  colours  are,  grey,  or  ycllowifh,  orgrecnifl 
gtcy,  or  filvery  while,  or  ycllowifh,  or  leddiiS 
btown,  or  copper  red,  or  gold  yellow,  or  niouj 
tain  green,  or  grcyifti,  or  grecnifli  black,  or,  lee 
green;  but  blue  it  fcem»  has  not  as  yet  been 
Kcn.  ■ 

GencraMy  found  inierfpcifed,  or  afibciated  with  ' 
other  (loncs,  as  in  granite,  gncils.  or,  though  rare- 
ly cryftalized,  in  hexagonal  plates. 

Luftre,  commonly  nRialUc,  3,  4.  Tranfpa- 
rcncy  in  thin  pieces  3,  4,  i  ;  in  thicker  1. 

Texture  generally  curved  or  iinduhtingly  foli- 
ated,  more  rarely  fiicight  foliated,  ftill  fcldoii 
Uriatcd,  chiefly  broad  llriaied. 

Fragments,  flat,  prefent  fometimcs  thickj 
fometimes  oblong  granular  concretions.  Its  1^ 
mtlla:  flexible,  a.id  in  fome  degree  elaflic;  feq 
linooth,  but  not  grcafy. 

Hardnefs  6.     Sp.  gr.  various ;  that  of  mufco- 
vy talc,  which  confiils  of  broad  colourlefs  leaves, 
is,   according   to    Uriflbn,    2,7917;    moft   other 
forlsabfotb  water;  the  I'p.  gr.  oliiie  white,  before 
7  abforptioD, 
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™  Bbforption,  2,704;  after  abforption,  3,7^9; 
that  of  yellow  mica  before  abforption,  2,6346; 
after  abforption,  2,7037;  that  of  black,  before 
abforption,  2,9004;  after,  2,9386;  thaiofcryf- 
talll7.cd  black  mica,  2,0342.  JOiJ.  Hence  we 
fee  the  coloured  micas  abforb  from  -^^  to  -^  of 
their  weight  of  water,  which  accounts  for  their 
decompo6tton  when  expofed  to  the  tniluetice  and 
variations  of  temperature  of  the  atmofphcre. 

Mr.  Sauffure  at  fiill:  found  all  forts  of  mica  fo- 
fible  into  a  feinitranfparent  glafs,  black,  brown, 
or  grcenifh,  and  (lightly  porous.  1  Saufl".  95. 
However,  he  afterwards  found  colourlcfs  micas 
convertible  only  into  a  white  enamel,  a  SauiT. 
136.  Mr.  Sage  found  mufcovy  glafs  infufiblc  in 
the  ftrongcft  heat ;  in  my  trials  fome  bits  of  muf- 
covy g'.afs  were  barely  aggliitinaied  in  a  heat  of 
163°;  though  ihey  had  porcelain  grain,  and  ap- 
pearance, yet  they  were  barely  fofiened,  not 
melted;  with  the  help  of  pure  air,  however,  this 
fubftance  forms  a  white  glafs.  Hence  we  may 
infer,  that  even  colourlcis  tranfparcnt  micas  are 
not  all  homogeneous,  fome  being  more  fufible 
than  others ;  coloured  micas  are  tufible  in  much 
lower  heats;  ihcy  are  little  afletfled  by  foda,  but 
borax  and  miorocofmic  fait  effcft  their  fufion. 

According  to  Baron  Born  the  brownifti  pellucid 
mica  of  Siberia  contains    50   per  ct.   iilex,    45 

I  aerated  magnefia,  and  5  argill.      i  Uaab.  258. 
Mr.  Werner  alfo  informs  us,  that  the  micas  in 
gnicfe   often    afford  fleatites  by  their  decompo- 
fitionj  confequently  they  muH  contain  HIcx,  ar- 
gill, and  magncfia. 
I  found    100  parts  of  the  colourlcfs  kind  to 
contain,  3S  61ex,  28    argill,  ao    magnefik,  and 
P  2  ao 
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20  of  ihc  mod  pcrfeiSIy  calcined  ironj  fo  I 
deemed  it,  from  its  colour  and  the  great  difficulty 
I  experienced  in  diffolving  ic  This  proportion, 
however,  may  admit  of  fome  doubt,  as  1  had  not 
then  devifed  the  more  accurate  method  of  efti- 
mating  the  real  contents  of  precipitates  by  the 
Frullian  alkali ;  but  as  to  the  other  ingredients  I 
do  not  fufpeft  that  any  mifiake  could  have  hap- 
pened in  elUmating  their  proportion  to  each 
other. 


6th  Species. 
Michelle,  Lefke  O.  999. 

Brownifli  black. 

Found  in  granite. 

Luflre,  metallic,  3.     Tranfparency, 

Fra£ture,  broad  foliated. 

Hardnefs,  6.     Sp.  gr.  2,980  by  my  trial. 

At  153°  it  melts  into  a  black  compa&glafs,  its 
furface  reddiOi. 

By  its  externa!  charafters,  except  fp.  gr.  thii 
flone  would  be  taken  for  mica;  its  analyfis,  how- 
ever, (hews  it  not  to  be  fo,  as  the  argillaceous 
ingredient  too  much  exceeds  the  muriatic,  which 
fometimes  is  even  entirely  miffed.  Bergman 
found  one  fpecimen  to  contain  0,46  argill,  0,40 
filex,  0,05  unaerated  magnefia,  and  0,09  manga- 
jiefe  and  iron.     Swed.  Abhand.  1784,  1(5. 

Mr.  Klaproth  found  another  to  confift  of  0,63 
trgill,  0,295  '^If^j  2nd  0,0675  iron.  2  Bergm. 
journ.  1790,  229.  Hence  the  prcfence  of  mag- 
nefia is  merely  cafual ;  therefore  it  mud  be  re- 
garded 
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garded  as  a  dlAinft  fpecies  from  mica,  and  bene* 
1  have  given  it  (be  name  of  mkartlU. 


jth  Species." 

Hornblende.    Pierre  de  Come  of  tbe  French. 

Schorl  en  Mafle>  and  Sborl  Spathique  of  BriiToii* 

Colour,  black,  or  greyifli  black,  or  blackiih 
green,  or  dark  olive  green,  or  leek  green. 

Luftre,  2.     Tranfparcncy,  o. 

Fracture,  fometimes  ftieight,  or  curved,  or 
divergingly  ftriatcd ;  fometimes  fmall  or  broad, 
ftreight  or  curved  foliated  •. 

Commonly  with  long-grained,  more  rarely 
with  curved  lamellar  diflin^  concretions. 

Fragments,  2;  thofe  of  the  lamellar  variety 
affed  a  rhomboidal  form. 

Streak,  gieeniih,  or  greyiih  green. 

Hardnefs,  from  5  to  9,  fcarccly  reaching  nine. 
Sp.  gr  per  BrilTon,  from  2,922  to  3,3itj2)  that 
of  Leflic  O.  1027,  I  found  3,41. 

At  the  heat  of  89°  a  piece  of  the  above  fpeci- 
men  melted  into  a  black  folid  glafs  with  grey 
fpotSi  at  a  lower  heat  it  baked  into  a  greenifh 
grey  mafs,  between  a  porcelain  and  an  enamel. 

In  the  year  1783  I  analyzed  a  piece  ot  the  foli- 
ated kind,  and  found  it  to  contain  0,37  filex,  0,22 
srgill,  0,16  magnelia,  o,oz  catx,  (both  the  laft 
aerated,)  and  0,23  of  iron,  not  much  oxyge- 
nated. 

*  lU croft  fra^ re,  concboidal.  LdkeG.  197  Anioerk. 

P  3  la 


J 14  Arglllace^Ms  Gcnut. 

In  1787  Mr.  Welglcb  found  another  fpecimcB 
to  contain  0,408^  filex,  0,175  magncfia,  o,t666 
calx,  0,175  iron*.  Here  is  a  deficit  of  Icvcn 
grains ;  but,  what  is  mod  remarkable,  he  Ibund  no 
argill. 

To  difcover  which  of  thofc  analyfes  approached 
nearest  to  truth,  I  made  compounds  of  the  ingre- 
dients givtn  as  the  relult  of  e^ich ;  and  in  the 
proportion  fet  forth  in  each.  I  found  Wcigleb's 
IQ  give  a  glals  fimilar  to  that  of  hornblende  at  a 
heat  of  i^C)";  the  calx  of  iron  1  empluycd  was 
thoroughly  oxygenated.  My  own  compound 
gave  alfo  an  equally  jutl  refult  when  I  ulcd  mil 
of  iron;  but  then  it  got  a  much  higher  heat,  viz. 
156°;  when  I  ul'ed  metallic  iron  inftead  of  ruft,  I 
obtained  only  a  fljgg,  and  a  great  part  of  the  iron 
fcparatcd  itfclf  froiu  the  earths. 

Mr.  Herman  found  black  hornblende  to  con- 
tain 37  per  ct.  filcx,  27  argill,  5  calx,  3  mag- 
ntfia,  and  25  iron.     3  Bcrl.  Beol'.  79. 

This  is  the  ftonc  which,  in  conformity  with  the 
moft  eminent  Swedish  and  trench  mineralogifls,  I 
denoted  by  the  name  uihoTn/iane  in  my  ficii  trea- 
tifc  on  mineralogy.  The  defcripiion  I  gate  of  it 
was  fuch  as  candour  couUl  not  niiflake  lor  that  of 
petro-filex;  but  as  I  finct  fnundrhat  enters,  who 
apply  this  name  10  llones  ablolutcty  difiVrcnt  from 
the  Ibrt  of  lloncs  called  peirofdiccs,  extended  k 
tuo  tar,  as  will  prcfeiuly  be  leen,  1  now,  in  con- 
formity %vith  Mr.  Werner,  apply  it  folely  to  thofd 
flooes  of  the  filiceous  genus  called  Fetrajiiiccs  \ 
(ince,  however,  it  is  Hill  applied  in  varioui 
tVjifcs    by  writers   of  great  tncrit,    it  may  be 
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tifc  from  common  worlting  miners;  they  ob- 
fervcd  thar  n  fort  of  ftonc,  ot  a  dulky  colour,  was 
cut  through  with  great  difficulty  by  reafon  of  a 
tenacity  which  rclembled  that  of  an  horn  or 
horfc's  hoof*  j  now,  a  liorfe's  hoof,  when  in  thin 
pieces  has  alfo  a  flight  degree  of  tranlparcncy, 
this  fort  of  ftone  tlicy  therefore  called  lsor>i/ione. 
Mineralogical  writers  obftTving  this  combination 
of  properties  not  to  meet  together  in  i  lie  lame  ttone, 
diftingviiihed  two  forts  ot  hornftone,  both  of  a 
dulky  colour,  one  that  had  the  femicranfparency, 
but  not  the  tenacity  of  a  hoof  or  horn,  ant! 
another  which  refemblcd  that  fubftance  only  in 
colour  and  tenacity.  1  his  dirtinflion  I  find  in 
Henckel  on  the  origin  of  Hones -f-.  Since  that 
time  the  Geriuan  writers  in  general  have  con- 
fined this  name  with  ibine  modification  to  fl ones 
of  the  firft  kind;  that  is,  to  the  (lones  that  all 
writers  had  indicated  by  the  name  oi pelrrfilkes^ 
and  the  Englifli  in  particular  by  that  of  cb  ri, 
liot  the  Swedes  and  French  ftiil  apply  it  in  the 
latter  fenfc  \.  The  great  weight  of  the  llonc 
tailed  hornblende  made  the  miners  at  fiiil  imagine 
I  It  contained  fome  meta!,  but  finding  none  cxccpr 
iron  they  called  it  blind,  in  the  fame  fenfc  as  the 
vulgar  do  nuts  without  a  kernel.  Hence  the  name 
bornblende. 

Wallerius  defcribes  whar  the   Swedifli  writers 
call  bo'fiflvncs,  thus: 

'*  Their  colour  is  always  dark,  their  fucface 
fmooth,  with  a  greafy  lullrc,  their  texture  flri- 


*  Vogel  Minernl.  p.  i  ;o. 

+  P.  400  of  Hie  Fi'cnch  Tranflatioa, 

J  Waljer- 

P4 


atcd_. 


\/1rgillaceous  Genus. 


i 


(craped  ^H 


ated,  lamellar,  librous,  or  fparry,  rafily  (craped 
by  a  knife,  prclcnting  a  grcyifli  ibreakor  powder, 
and  an  earthy  Inieil  \while  fcraping  or  powdering ; 
when  heated  they  afTumc  a  browniih  red  colour 
and  harden^  in  a  ftrorgcr  heat  they  melt  in:o  a 
black  flagg,  or  compait  glafs.  They  do  rot  ef- 
fervci'cc  with  acids,  though  partially  foiubic  by 
them  in  a  boiling  heat.  Their  fp- gt-  ffom  2,8 
to  3,2." 

This  is  almoit  an  exad  defcription  of  our 
hornblende.  It  is,  he  tells  us,  by  the  Swedes 
called  hornlierg^  and  by  the  French  Roche  de 
Come,  and  by  the  Germans  Hornf^atan.  Of  this 
ftone  he  difbiiguilhes  four  varielits.  ift  That 
which  is  obrcurcly  latncllar  which  he  calls  Otneus 
fdidus  nitetrs  ditiior.  2d  That  which  is  of  a  (laty 
texture,  which  he  calls  HcrnfJitftr,  and  is  what 
I  call  Hornblende  Jtate.  3d  '1  hat  which  is  ot  a 
fparry  and  llriatcd  texture,  which  he  calls  HotH- 
biende,  or  Strati  f/;in:Ti£r,  or  ^horlbunde^  kocbe 
de  Cornejit'.e.  And  4th  That  which  breaks  into 
cubes,  or  rhomboids,  which  he  calls  Comeui 
trapezius  and  Trap;  yet  he  teils  us,  that  when 
broken  in  anoihei  dirctftion  it  prtknts  conchoidal 
furtaces.  Here  he  evidently  confounds  horn* 
blends  with  traps. 

Mr.  Saufllire,  though  well  aware  <  f  the  double 
fcnie  of  the  term  hornjtene^  yet  relyirg  on  the  au- 
thority of  Willcrius,  and  unwilling  to  multiply 
denominations,  wifhcd  to  rcllrain  us  lignificatiOQ 
to  the  Ipccies  we  here  defcribe ;  but,  in  following 
Wallerius  100  implicitly,  he  unwarily  comprc- 
nended  Hones  under  this  name  which  are  of  a  dif- 
fiercntfpecies.  Thus  he  reckons  among  corncoui 
tones  lumc  which  piclcnt  no  kea  of  cryflalliza- 
2  tion, 
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tion,  are  dcQltute  of  luUrf,  and  of  an  earthy 
te^iure;  namely,  Traps*.  Thofc  whofe  fraflurc 
is  lamellar  or  llriated,  he  tells  us,  arc  by  many 
called  Hornhlendes ;  the  fp,  gr.  of  thefc  he  found 
inferior  to  that  of  fliorl,  viz,  2,073,  which  cer- 
tainly is  not  always  the  cafe.  He  thinks  hard- 
nefs  tne  external  ch.)ra£ler  which  chiefly  diftin- 
guifhes  them  from  Ihorls,  and  therefore  calls  all 
thole  that  are  conipofcd  of  rectangular  lamim, 
and  which  arc  hard  enough  to  give  fire  with  (leel, 
ihorls;  but,  airurcdly,  the  dillindtion  between 
them  is  grounded  on  more  numerous  differences, 
as  will  beleen  in  rhe  article^tfr/i  and  the  difference 
iatbeir  compolicion  muft  be  confiderable,  lince 
they  are  com pUtely  fuliblc  at  89%  and  {burls  only 
at  l^^'>. 

Rom£  de  I.iflc  denotes  the  (lone  of  which  we 
here  treat,  iomctimes  by  ihe  name  of  fiarl  en 
maje,  or  continuous  Ihorl,  les  ihorls  en  maffes 
informes  hmelleufcs  delignes  par  les  AUcmands 
fous  le  nom  de  hornblendes  f ,  fomecimes  by  the 
tizmc  oi  ar^HlaceoUi  Jhorl  X 'i  and  under  the fe  de- 
nominations alfo  he  comj)  zher\6s  hornblende  Jlate, 
and  hornblendes  of  a  ftriated  or  fibrous  texture. 

Mr.  Sauffuie  applies  the  tetm  Jfjorl  en  maffe  in 
another  fenle,  which  is  not  cafiiy  difcovered,  as  the 
only  mark  by  which  he  diftmguifhes  it  from  other 
Ihorls  is  its  hardncfs,  intermediitc  between  that 
of  filex  and  bmellone;  and  its  fpecitic  gravity, 
which  he  does  not  determine ;  perhaps  alio  he 
means  (and  this  ll-ems  the  moll  obvious  fenfe  of 

*  I  SaufTare.  69.  75. 
t  »  Cryllaliojjr.  3;.g.' 
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Bis  exprcffions)  that  thefc  criteria  diflingnifh  it 
from  etber  Hones ;  but  furcly  not  from  trap  or 
hornblende?  with  which,  however,  by  treating 
them  apart,  he  would  feecn  to  wifh  not  to  con* 
found  it. 

The  argillaceous  finell,  by  which  Mr.  Sauffore 
and  I  myfelf  formerly  fought  to  diftinguifh  this 
fpecies  of  Hone,  is  a  very  fallacious  teft;  for, 
1  have  fincc  found  the  fame  fmcU  emitted  by  va- 
rious traps  after  breathing  on  them,  by  ferpcn- 
tines,  and  even  earthy  limeftoncs.  Mr.  Defma- 
retz,  in  the  Mem.  of  Paris,  1773,  denotes  horn- 
blende by  the  names  of  Sborles  en  grandes  maffis, 
Biuck  Bofalt,  Gdhbro  en  majfesconftifes,  indicating 
ftiorls  in  general  by  the  name  Gabbro.  This  laft 
a|>[)ellation  was  grounded  on  a  miftakc,  fince 
dctedtcd  by  Mr.  Sauffure. 

Baron  Botn,  in  the  dcfcrlption  of  Mifs  Raab's 
Mineral  Cabinet,  calls  our  ftone  foliated  Jhorlt 
and  under  the  fame  name  comprehends  alio  Thu-p 
merftcin,  though  its  compoficion,  as  well  as  ex- 
ternal charafters,  are  very  unlike.  With  him 
Mr.  Gerhard,  of  Berlin,  alfo  agrees;  becaufc 
both  fliorls  and  hornblendes  are  fufiblc  per  fe  into 
ablackflag;  but  foalfo  atebafalts  ;  muft  they  alfo 
be  confounded  with  the  former  ?  i  ftiould  imagine 
that,  until  we  are  much  better  acquainted  with 
the  compofition  and  formation  of  minerals  than 
wearcat  prefeut,  they  can  fcarce  be  too  minutely 
diflinguifticd  from  each  other.  Wallerius  was  very 
pardonable  for  confounding  many  which  were 
little  known  at  the  time  he  wrote;  but  to  take 
him  as  a  guide,  after  the  numerous  illuftrations 
and  diftintlions  furniflied  by  Mr.  Werner,  feems 
to  favour  of  prejudice. 

Mr. 
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Mr.  Lenz  mentions  feme  cryftallizations  of 
hornblende  diftinft  and  diftl'rcnc  from  bafahic 
hornblctidci  but  neiihcr  Werner's  Catalogue  of 
Mt.  Pabll's  foffils,  nor  Lcfltc's,  mention  any  i 
heticelftould  furpeft  it  a  millake. 
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8th  Species. 

Bafaltinc.  Bafaltic  Hornblende,  or  Cryflallized 
Hornblende,  of  Werner.  Shorl  'iiiath.of  Ferbcr. 
Shorl  priUnaiique  hexagoue,  of  Saulfurc. 

Colour,  black,  or  grccnifh  black,  or  dark 
green,  or  yellovilh  green. 

It  is  mofllv  found  in  bafalts,  wackcn,  and 
lava;  in  the  loriiier  it  is  generally  black,  or  green- 
ifli  black;  in  the  latter,  of  the  lighter  !nic*; 
hence  I  have  called  it  bafaltinc,  Mr.  SaufTure  has 
alfo  found  it  in  graniie-(-.  It  is  found  cryftallizcd 
in  rhomboid 3I,  hexuhxdril,  or  otfloha;dral  fliorc 
thick  prifms  generally  mutilated,  terminated  by 
flatted  three  pUned  pyramids.  The  cryftals  not 
Teamed  or  fulcated. 

I.uflfs.  i..  Tranfparency,  in  very  thin  pieces, 
I ;  and  tranfniits  a  reddifh  yellow  colour. 

Frafturc,  foliated,  it  broken  in  liic  dircTion  of 
the  lamina:,  its  crol's  fraiSure  uneven,  and  often 
conchoidal;  but  in  that  tourrd  in  lavas  the  foli- 
ated texture  is  more  difficultly  difcernible. 

Hardnefs  from  9  to  10.  Brittle.  Sp.  gr.  3)333, 
by  my  trial. 

*  4  Hcvet.  Magaz.  241.  aji. 
t  1  SauSure.  b-j. 


Argillaceous  Genus. 


Jl  gives  a  white  flreak. 

At  119"  it  melts  into  a  glafs  partly  grey, 
partly  grccnilh  black. 

Tnis  fpccics,  which  ihe  French,  Swcdlfli,  and 
Italiiin  mincralogifts  have  indicjted  by  the  name 
ol  ftioil,  or  hcxangular  fliorl,  fccms  to  be  that 
which  wasnnalyxcd  hy  Mr.  Bergman  under  the 
tppcllntiunof  black  fhorl  of  St.  Albano,  deemed 
■n  wtienl  extinct  volcano,  near  Vcrletri,  in  the 
neiKhbourhood  of  Rumei  he  found  it  to  contain 
c.^H  filcx,  0,17  argill,  0,04  calx,  0,01  magne- 
fia,  and  0,(^0  iron.     3  Bergm.  207. 

The  degrir  of  hardnefs  1  have  attributed  to  this 
floue  i»  tuch  ai  I  haveobferved  in  the  fpecimen  of 
Lxikc  O,  1043,  and  in  Voight's  Colledion,  No. 
46.  It  \i  faid,  however,  that  lome  arcfofter.  2 
Bergm-  Journ.  178S,  p.  509.  i  Nofe  Orogr. 
Briefc  119,  ISO.  Hence  this  laft  writer,  a  man 
cf  great  lagaciiy,  and  who  has  beflowed  much 
tliention  10  this  fort  of  flone,  thinks  that  the 
foftcr  kinds  ihould  alone  be  called  hornbkndt 
trjfiaJs,  and  the  hatdei  forts  rather  ^ar«/j,  which 
onen  agree  with  them  in  colour  and  form;-  but  I 
think  the  much  greater  fufibility  of  bafaltincs, 
whether  hard  or  fpft,  fufEfiently  diftinguiflies 
them  from  garnets. 

The  great  iuftre  of  thefc  ftones,  when  fct  in  ba- 
falts,  trtqucntly  occafions  them  10  be  taken  for 
mica;  their  quadrangular  fhape,  however,  may 
alwajs  fcrve  to  difcriminaie  them. 


■ 

h.  and      ^^ 


Ref^Undfnt  Harnhlende. 

9th  Species. 
Refplendent  HcMrnblende. 
Of  this  there  arc  two  varictiej. 


ift  Variety. 
Labradore  Hornblende. 

Colour,  in  moft  dlreftions,  greyifh  black,  or 
blackifh  grey ;  but  in  other  pofitions  it  rellcfts  * 
ftrong  iron  grey,  either  fmgly  or  mixed  with  dark 
copper  red. 

Luftre  in  the  firft  cafe,  o;  in  thcfecond,  3  or4, 
■nd  metallic.     Tranfparency,  o. 

Frafture,  moftly  curved  foliated. 

Hardnefs  from  8  to  g  j  fome  are  faid  to  be  fof- 
icr.     Sp.gr.  by  my  trial,  from  3,35*  103,434, 


ad  Variety. 
Schiller  Spar. 


Colour,  yellowifli,  leek  or  apple  green,  or 
golden  yellow,  reflefting  a  white,  grey,  or  ycl- 
\ow,  in  certain  fltuatlons,  and  fome  eveiT  in  all 
fituatioos. 

Gencntll/ 


tit  jirgUlaceous  Cetius. 

Generfllly  found  fliooting  out  of  ferpcntinf . 

Luftre,  metallic,  4.  Tranl'parency,  m  thirt 
pieces,   I . 

Frafttire,  foliated.  Hardncfs  from  8  to  q, 
oficn  only  7.  Sp.  gr.  by  my  irial,  2,882;  k 
would  have  been  higher  if  I  coutd  have  feparated 
the  fcrp>.nniie  pcrfetily. 

At  141°  a  pare  of  the  fpecimen  Lcfke  O.  1041, 
hardened  and  formed  a  porcelain  mafs. 

I  had  not  a  fufficienc  quantity  of  the  firft  va- 
riety to  examine  its.  fufibility;  but  the  intufibility 
»t  fo  high  a  heat  of  this  variety  at  leaft  ihews  K 
to  be  fpecifically  different  from  common  horn- 
blende. By  ilie  analylis  of  Mr.  GiTielin,  it  con- 
tains 0,437  (ilex,  0,179  3''g''"»  0,1 12  tiiagnelia, 
aod  0,237  ^'"^°'     ^  Bergbau.  92. 


loth   Species. 

Shiftofe  Hornblende.  Hornblende  Slate.  Horn- 
blende Schiefer  of  Werner.  Roche  de  Cornc 
feuIUetees.     i  SauC  §  166.  p.  119. 

Colour,  greyifh,  or  grcenifli  black,  or  dark 
bluilh  grey,  or  greyiOi  blue;  feldom  dark  leek 
green. 

Found  in  large  maffes. 

Luftre,  2,  fometimea  filky.  Tranfparency,  o, 
rarely  1, 

Frafliir:,  in  the  great  flaty  ;  but  of  the  flatca 
tliemfelves,  llriarcd,  generally  (Ireight  and  inter- 
woven, rarely  diverging. 

It  gives  a  grecniJb  grey  Ilreak. 

Hardncfs 


Hardnefs  from  7  to  9,  difficultly  frangible. 
Sp.  gt.  from  3,909  to  j,i  55,  by  my  trial. 

Heated  to  rcdnefs  it  becomes  iomctimes  reddifli 
grey,  fomeiimes  reddifli  brown.  At  8o- 1  melted 
the  fpecimen  Leike  O.  1037,  into  a  black  com- 
paA  gla^i  >  3  fure  ligii  that  it  is  not  of  volcanic 
origiti.  The  fpecimen  LeIke  O.  1038,  melted  at 
108"  into  a  greyifli  black,  fomewhat  porous 
Slagg,  whofe  fp.  gr.  was  2,308  from  the  number 
ofair  holes.  The  fpecimen  Le/keG.  135,  melted 
at  130°  into  a  brownllh  black,  almol):  compaS: 
glafs.  Hence  we  need  not  be  furprized  that  it 
was  often  miAaken  for  trap  (called  balali).  Voighc 
Prack.  Gcbirg  §  21. 


nth  Species. 
Wacken. 

Colour,  dark  grcenilh,  or  blackifti,  or  yel- 
lowifli,  or  reddifli  grey,  or  greyilk  black,  or  liver 
brown. 

Found  in  confideiable  malTes. 

Luftre,  o.  Tranfparency,  o.  It  feels  merely 
as  a  fand  flone. 

Frafturc,  even,  earthy;  feldom  uneven,  and 
then  fine-grained  *. 

Fragments,  2.  It  never  prefcDts  feparate  dif- 
un&  concretions. 

•  According  to  Kofiinan,  »  Bergm.  Journ.  1788,  iti  frac- 
ture u  Hirrt'd,  and  fine  grained,  approaching  the  fplinierjr. 
According  to  Karflen,  it  is  conuuonl/  tvca,  feldom  imevem. 
3  Hdrct.  Mag.  aj.). 

Hardnefs 


J 


1 

trial*,      ^* 
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Hardnefs  from  6  to  9  *.  Sp.  gr.  by  my  trial*, 
from  z,53j  to  2,893;  ^^^^  "^  ^^  fpccimen 
Leikc  O.  1047,  '*  2,535;  that  of  O.  1045,13 
a,62a  .■  and  tbatofO.  1046,  152,893.  Tbislaft 
is  bUckifh  green,  gives  an  earthy  fmell,  and 
pounds  tough,  fothat  it  would  undoubtedly  pafs 
for  a  pierre  de  come  among  the  French.  Mr. 
Saccow  found  that  of  a  wackcn,  near  Frankford, 
4,576.     aChy.  An.  1786,  430. 

The  grecnifh  grey,  Leike  O.  1045,  melted  at 
114"  into  a  yellowifh  grey,  very  porous,  opake 
flagg;  thatof  Lc(ke  O.  1046,  melted  at  130* inta 
a  true  compact  black  glafs;  and  fo  did  that  of 
Lelke  0>  1047.  Hence  thefe  two  laft;  do  not  feem 
truly  to  belong  to  ihis  fpecie*. 

It  withers  by  expofure  to  the  atmofpherc,  and 
then  becomes  more  grey. 

Its  tranfition  is  into  trap  or  bafak. 

It  muft  not  te  confounded  with  the  Grau- 
waken  of  the  Hartz.  which  is  a  very  different 
fpecies. 

This  ftone  hai  not  as  yet  been  analyzed";  but 
inoft  probably  conliAs  of  litex,  argill,  calx,  tn  a 
fu6ble  proportion,  and  iron^n  a  fmaller  propor- 
lion  than  the  foregoing,  -4nd  alfo  than  trapi  or 
bafalts. 

It  frequently  contains  black  mica  and  bafahine, 
but  never  olivin. 

*  Nefe  alfo  remarked,  that  it  fomctimei  civcs  fire  with 
Sod.    1  Nofe(  148. 


12th  Species. 


Mullen  Stent. 


I 


1 2th  Species. 
Mullen    Sione. 

Colour,  afli,  or  bluifh  grey,  ofcen  mixed  with 
ochry  yellow,  from  the  decompoGtion  of  its  fer- 
ruginous parts. 

Found  in  conliderable  mafles,  and  frequently 
conrains  bafaitiiie  ;  it  alfo  often  inclines  to  a  re- 
gular form  moftly  quadrangular,  likebafak.  Nofc 
1,  a^o. 

Surface,  where  cxpofed  to  the  air  and  moifturc, 
covered  with  a  greyiih  white  rind,  fonietimes 
flightty  ochry. 

Luftre,  o,  except  fome  fliining  particles  of 
bafaltine,     Tranlparcncy,  o. 

Fraflure,  uneven,  and  fine  fplintcry. 
.  Hardnefs,  from  7  to  9.     Sp.  gr.  from  2,6  to 

It  frequehtly_ occurs  in  our  Northern  counties 
and  is  by  the  pump -linkers  called  Mullen  ;  it  is 
evidently  the  grey  bafakpf  Fcrber,  mtnrloncd 
in  Lcfkc's  Cabmet,  S.  351.  It  feems  to  be  the 
third  variety  of  trap,  mentioned  by  Mr.  Faujas, 
p.  88. 

At  130"  it  melts  into  a  black  compact  glaft. 

See  alfo  the  fpccimcn  Leflte  S.  95. 


I  jth  Species. 


ArgHljceous  Ceitus, 


T3th  Species. 
Kragg-Stone.    LclkcS.  66i,  (and  16950^) 

Colour,  greyifli  red,  or  rcddifiigrcy;  exceed- 
ing porous,  the  pores  often  filled  with  various 
cry  Hall  iza  lions. 

Luftrc,  o.     Tranfparency,  o. 

Fraflurc,  uneven  and  earthy.  Fragments  l* 
Hardnefs  from  5  to  7.     Sp.gr.  2,314. 

Feels  rough  and  harfli,  gives  a  yellowifli  grey 
ftrcak. 

At  138°  it  melted  into  a  reddi(h  brown  porce-' 
lain  tnafs. 

It  is  found  iD  the  neigh bourliood  of  Bclfafi,  and 
there  called  Kraggflone ;  it  rcfembles  the  ftone 
mentioned  by  Lclke  S.  661,  by  him  called  a 
bafalt.  It  fecnis  aUb  to  be  that  mentioned  by 
Mr.  Faujasas  the  5th  variety  of  trap,  p.  91. 

This  Hone  is  often  mixed  wi*h  globules  of  mag- 
netic iron  flione,  which  atids  confiderably  to  ita 
fpecific  weight,  as  in  tlie  fjiccimen  LeJkc  S.  1 233, 
whofc  fp.  gr.  amounts  to  2,910. 

'rhc(c  three  fpecies,  viz.  Wackcn,  Mullen,  and 
Kragg,  have  been  by  moft  writers  confounded 
with  trap,  but  their  colour,  fp.  gr.  and  fulibilky, 
ftiewthey  muft  bediftinguilhed. 


I 


» 


i4ih  Specie 


Trap. 


ZZJ 


14th  Species. 

Trap. 

Of  this  I  diftingullh  two  families,  the  common, 
or  amorphous,  and  che  figurate. 


L 


ift  Family. 

Common  Trap.    Bafalt  of  Werner. 

Its  moft  ufual  colours  are  the  greyifh  or  bluifli, 
or  purplifh  black;  more  rarely  blackilh,  or  red- 
dilh  brown  (as  in  the  bafis  of  mandelftein  or 
toadftone)  or  grecnilh  grey;  traps  of  the  laft 
colours  feem  to  me  to  be  mixed  with  other 
fpecies. 

Found  in  large  mafles,  and  frequently  contain- 
ing bafaltine,  quartz,  calcareous  1  par,  calcedony^ 
zeolite,  hyalite,  felfpar,  (trap  porphyry,)  and 
olivin. 

Hence  it  is  frequently  found  porous,  cellular, 
and  cavernous,  from  the  decompofiilon  and  falling 
out  of  thefc  ftones. 

Externally  it  has  frequently  a  brown  orreddifti 
brown  rind,  from  decompofitiun. 

Luftre,  o  1  or  from  Ihining  particles  of  bafal- 
tine  difperfed  through  it;  fee  LeflceS.  102,  835. 
Tranfparency,  o. 

Frafture,  earthy,  or  fine  fplintery,  often  un- 
even. Fragments  2,3,  often  tending  to  a  qua- 
drangular form. 

Q.»  It 
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It  often  prefents  final!  or  coarfe-gramcd  diHind 
granular  concretions. 

Harcinels  from  8  to  9,  and  difficultly  broken, 
except  when  in  a  liatc  of  deconipoficion,  and  then 
often  only  5  or  6.  Sp.  gr.  when  found  lies  be- 
tween 2,78  and  3,021  exclufively,  by  my  trials;, 
the  fpecimen  that  exhibited  the  laft  is  that  in 
Lcikc  S.  169^,  whofe  colour  is  reddifh  brown, 
nnd  has  fcveral  red  grains  in  it.  The  fpecimen 
Lcfkc  1223,  which  is  greyifh  black,  ha3  its  fp. 
gr.  2,728,  but  then  it  is  not  pure;  for,  at  148% 
it  raelicd  only  into  a  fomewhac  porous  liver-brown 
mafs,  between  a  porcelain  and  an  enamel.  The 
fpecimen  LdkeG.  264,  which  is  bluiflior  greenifh 
black,  has  its  fp.  gr.  3,478;  but  then,  as  Mr. 
Karftcn  obferves,  it  contains  a  quantity  of  mag- 
netic iron  ftond.  The  fp.  gr.  of  the  ftone  called 
trap  by  Mr.  Briffon  is  2,74.5,  and  of  that  which 
be  calls  bafalt  of  an  irregolar  form  or  touchflone, 
2.4153;  but  this  moil  "probably  is  that  fort  of 
iiliceous  fchiftus,  called  lydian  ftone,  of  which 
hereafter.  The  fp.  gr.  of  ibis  (lone  uiuft  undoubt- 
edly vary  with  its  ftate  and  degree  of  decompo- 
fition,  and  with  the  quantity  and  fort  of  foreign 
ingredients  contained  in  ii,  as  well  as  the  propor- 
tion of  its  own  conliiiuent  parts;  but  we  may 
Hare  that  of  the  pureft  at  a  medium  2,87  or 
2,88. 

By    expofure  to  the  influences   of  the  atmo- 
iphere,  and  often  by  mere  moifture,  this  ftone  13 
frequently    decompofcd,    and    inveflcd    with 
brown,  yellowiJh,  or  reddilh  brown  rind. 

Expoled  to  a  heat  of  from  1 20°  to  130°  it  melt* 
into  a  black  compact  glafs. 

4  According 


I 
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Traf>. 
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According  to  the  analyds  of  Mr.  Bergrmn,  the 
trap  of  the  mountain  Hunneberg,  in  Weft  Gotb- 


hnd, 


contains   0,50 


aerated  calx,  0,02  magnefij,  0,251100,  though 
in  the  dry  way  it  would  yield  but  0,10  of  iron. 
3  Bergtn.  21  ^,  The  tnagncfia  is  evidently  of  lit- 
tle importance,  but  we  may  oiifervc  that  the 
quantity  of  iron  exceeds  that  of  argill,  and  is 
very  fligluly  oxygenated.  It  is  probabie  the  iron 
is  fometimes  mixed  with  manganele  and  fome- 
times  with  nicktl,  from  which  laft  the  green 
colour,  may  probably  originate,  which  is  fome- 
times obferved  in  iraps,  though  moft  commonly 
it  proceeds  from  the  iron  itfclf. 

In  England,  three  varieties  of  trap  have  becA 
obferved;  namely,  toadHone  or  rather  its  balis  j 
rowley  raggi  and  whinftone.     MandelUein. 

Toadjl^r.e  is  of  a  dark  brownifli  grey  colour, 
abounding  with  cavities  filled  with  cryftallizci 
fpar,  which,  with  the  brown  colour  of  the  bails, 
gives  the  whole  the  appearance,  from  which  it 
derives  its  name.  The  cavities,  from  the  ncftruc- 
tion  or  decompofition  of  the  fpar  (originating 
from  the  iron  contained  in  it)  ate  fret^uently 
empty.  The  fp.  gr.  of  a  toadftone,  free  from 
calcareous  matter,  was  foi:nd  by  Dr.  Watfon, 
2,921;  and  of  another  2,85  i  butthut  of  another, 
in  a  ftate  of  decay,  2,68 ;  and  of  one  flill  more 
decayed  2,558.  By  tiie  anaiyfis  of  Dr.  VViihcr- 
ing,  this  ftone  contains  0,6';  filex,  0,14  atgill, 
0,07  mild  calx,  and  0,16  calciform  iron. 

Rowley  rfloj-,  or  Ferrilile,  is  of  a  blaclc  colour, 

with  numerous  white  dots,  and  black  lamella  of 

bafaliine,  which  give  it  a  dark  brownifli  gtey  ap- 

pewance.     It  is    found  in    large  malfcs,  which 

Q_  3  affect 
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aRcfl  a  rhotnboidal  farm;  fomeoftbefc  incloftf 
rounded  pebbles  of  the  fame  fubltance.  By  ex- 
pofure  to  the  air  it  acquires  an  ochry  cruft.  lo- 
lernally  it  hath  fomc  iuftrc  from  a  number  of  mi- 
nute fliining  panicles.  Fracture,  nearly  even, 
and  fine  fplintery,  yet  often  inclining  to  the  flat 
conchoidal.  Opake.  Hardncfs  9.  Up.  gr.  1,748, 
by  my  trial. 

Heated  in  an  open  fire  it  becomes  magnetic, 
and  lofes  about  3  per  ct.  of  its  weight.  It  does 
not  redden  ;  but  at  98°  melts  into  a  fomcwhat  po- 
rous black  mafs,  partly  porcelain,  and  partly  ati 
enamel. 

According  to  the  anilyfis  of  Dr.  Withering,  it 
contains  0,475  filex,  0,325  argill,  0,10  calx  of 
iron.  Here  we  may  obferve,  i  (i,  that  it  contains 
no  calx;  2d,  that  it  contains  lefs  iron  than  argill; 
and,  3d,  that  the  iron  is  in  a  calciforni  ft:ite.  In 
thefe  refpefts  then  it  differs  from  many  traps,  and 
from  balalis;  hence  1  call  k/crrtliie. 

iVhin-Jione  is  a  name  ufed  in  England,  Scot- 
land, and  the  North  oflreland.  It  is  of  a  blue, 
or  greyilh  black  colour,  whofe  hardncfs  is  from 
S  to  9.  Sp.  gr.  from  2,4  to  2,H3,  is  often  a 
trap'  It  is  found  in  detached  fragments,  or  for- 
ming dykes  in  mines;  of  thefe  a  curious  account, 
by  Mr.  Mills,  may  be  feen  in  the  Phil.  Tranf. 
for  1790,  p.  73. 

The  bails  of  the  cellular  ftone,  called  amyg- 
daloid, the  mandelllein  of  the  Germans,  is  alio 
frequently  a  trap,  generally  of  a  grcyifli,  black- 
i/h  or  reddilh  brown,  or  yellowifh  black,  or  grecn- 
ifh  grey;  and  has  its  holes  filled  with  quartz, 
fpar,  or  calccdony,  often  with  bole,  &c.  or  empty  j 
and  the  fides  of  an  ochry,  or  biuiih  grey  colour, 
derivecl 


I 
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derived  from  the  (lones  that  fell  out  of  tbem. 
That  meiiiioned  in'  Lefkc  G.  2;i6,  hid  its  f|j.  gr. 
2,443,  ^"*^  gives  a  reddifti  (Ireak.  It  melted  at 
130"  into  a  black  compaa  glal's-,  thai  in  l.elke 
G.  300,  had  its  fp.  gr.  2,354,  gives  a  white 
ilreak,  and  melts  into  a  mafs  fimilar  to  the  for- 
mer.    The  hardnefs  of  both  is  8. 

It  is  the  porofity  of  this  rtonc  that  renders  it  fo 
light. 

Its  tranfitions,  and  thofe  of  kragg  and  mullen 
flones  that  are  nearly  allied  to  ir,  ate  into  each 
other,  or  into  wacken,  or  argillaceous  marl,  or 
fandftonc,  or  ftiifiofe  porphyry,  or  amygdaloid. 

Sucli  of  thefc  (tones  as  are  fpecifically  lighter 
than  2,78  fcem  to  contain  wacken,  or  fome 
other  of  thofe  fpecies,  that  border  on  the  genuine 
traps. 

ad  Family. 
Figurate  Trap,  Bafalt.     Bafalt  of  Werner. 

Colour,  greyifh  black,  fometimes  bluifli,  or 
brownilh  black;  when  withered,  the  furface  is 
greyifli,  or  reddifh  biown. 

Found  iaconliderable  mafles. 

Luilre,  properly,  o;  but  from  fome  fhining 
particles  intermixed  with  it,  i.  Ttanfparency, 
o;  yet  fometimes  in  very  thin  pieces,  i. 

Fraflurc,  compafV,  mo(i!y  fine  fplintery;  fome- 
times approaching  to  the  even,  or  flat  conchoidal. 
I  Bergm.  J.  1792,  300.     Fragments,  2. 

Generally  of  a    columnar   form,    Ilrcight  or 

curved,  perpendicular  or  inclined,  rarely  paral- 

0^4  lei; 


I 


st^z  Argillaceous  Genus, 

Jel;  and  when  ercd  generally  diverguig  beneath 
their  iliatr.cci,r  Ironi  chrce  iPthes  lo  ihi 
fometimes  with  tranfvcrfc,rccnirpherical  joints, 
which  the  convex  part  of  one  is  infencd  in  the 
concavity  of  the  other ;  the  angle  of  the  concave 
often  prolongated  where  it  receives  the  convex  ; 
thefe  joints  are  called  arikulat'wns.  The  forms  of 
the  columns  are  pcniangiiiar,  hcxangular,  or 
oftangiilai",  more  rarely  tri;ingu!3r,  or  quadran-< 
gular.     Sometimes  the  columns  are  irregular. 

It  is  alfo  fotiieiinies  found  in  rounded  thick 
laminar  malTes,  either  fpherical  or  CQDiprcflid, 
and  lenticular,  fcmctimes  of  a  tabular  form  ;  both 
thefe  and  the  columns  when  broken  prcftnt  thick, 
kniinar  concretions  incrufted  wiih  ochic. 

Ilardnefs,  from  8  to  g.  The  pillars  of  tb^ 
Giant's  Caiifcway,  cxpofed  to  the  roughed  fea  foj" 
more  than  20  centuries,  have  their  angles  as  per- 
fect as  thofe  more  dillani  from  it,  a  con. plete  refu- 
tation of  Bufibn's  Theory. 

Sp.  gr.  of  fome  bafaits  3,000,  according  TO| 
Bergman  ;  of  that  of  the  fiJant's  Caufeway,  ac- 
cording to  Briflbn,  2,864;  or,  according  tcf  Dr. 
Uamilton^  2,902;  of'thitof  Kairhead,  according 
to  Mr.  Mills,  2,95.  lie  mentions  fome  of  leu 
drnfity,  but  ihcy  are  probablj  trjps  ;  tor,  though 
both  are  of  ihe  fiii.e  fpccies,  yet  bafall  is  knowii 
to  have  mod  commonly  a  fmaller  and  clofcr  i^rain. 
Mr.  Succow  found  a  balalt  from  Fulila  3,1231 
but  this  was  in  the  temperature  of  65%  73,  | 
found  that  of  another  fiom  Saxony,  ofapcntago^ 
nal  form,  2,gj9, 

It   is  fometimes  rangncti:,    fometimes   not  j 

fiaron  V'elthcini  tells  us,  that  among  j  colpccimens 

ofihc  bafaU  of  Stolpc,  hcfcatccly  met  one  tbac 

movcJ 


:c  feci,  ^^1 
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teoved  the  magnetic  needle,      i  Chy.  An.  1788, 
lis* 

Frequently  fonorous  when  firuck. 
■  Gives  a  grey  ftreak. 

When  heated  reddens.    I  melted  that  of  Saxony 
jnto  a  black  glafs  at  100°,  fo  compacl  that  its  fp. 
jr.  was  ftill   2,859  J  at  130"  Its  glafs  is  ftiil  more 
"compadt. 

According  to  Mr.  Bergman,  it  conlifis  of  the 
fame  princi[)les  as  trap,  and  in  the  fame  propor- 
tion. It  almoll  always  contains  particlesof  bafal- 
tine,  fometimes  aHb  hornblende,  the  German 
bafalts  contain  alfo  olivins;  but  thcfe  laft  are  not 
found  in  the  Iiiili;  alfo,  though  more  rarely, 
felfpar,  quartz,  zeolytes,  ihorl,  and  fpar.  Micas 
are  fcarce  ever  found  in  it,  though  fometimes 
upon  it.  Wacken,  on  the  contrary,  never  exhi- 
bits otivins. 


15th  Species. 
Calp,  or  black  quarry  ftoue  of  Dublin 


\ 

^      Colour,  bluifli  black,   or  dark  greyifii  blue, 
varioully  intetftCted  with  veins  of  white  calcareous 
fpar,  and  often  inverted  with  the  fame. 
Found  in  large  maffes. 

Luftre,  o,  except  a  few  (hining  particles   of 
lipar.     Tranfparcncy,  o. 

'  FtatSure,  exceeding  fine  fpljntery,  paffing  into 
the  even,  and  fometimes  into  the  impctfeft,  con- 
choidai.  Fragments,  2.  In  the  direction  of -its 
ftriu  it  eafily  fpiits  into  large  flaggs. 

H.irdnefs, 


>' 


134  Argillaceeus  Genus. 

Hanlncfs,  from  6  to  7.  Sp.  gr.  from  2,646 
to  4,70. 

It  gives  a  white  flreak. 

Itcffcrvcfcrt  with  mineral  acids. 

Gives  an  earthy  ftnell  when  breathed  on. 

At  130'  melts  into  a  black  compaflglafs. 

Contains  50  per  ct.  mild  calx,  the  remainder 
<itcx,  argill,  and  iron.  Tbe  argill  fcems,  bow- 
ever,  to  preponderate. 

It  feems  to  be  the  calcareous  trap  of  I.afius, 
Hartz  170;  at  lead,  this  agrees  with  it  in  colour, 
fp.  gr.  and  in  containing  calcareous  matter. 


l6ch  Species. 

Argillite,  or  argillaceous  Shiftus  or  Slate,     lion 
Sckufer  of  Werner  ■' . 

Colours,  the  mod  ufua]  are  bluifli,  greeniih, 
or  blackilh  grey,  or  the  greyifli  blue,  or  grcyilh 
green,  or  greyifh,  blulfh,  or  rcddifh  purple. 
More  rare  arc  the  yellowilh  grey,  brownifli  red, 
reddifli  brown,  grcyifh  black,  bkufli  black,  or 
inounrain  green.  Sometintes  with  ftripes  or  fpois 
of  a  darker  colour. 

Found  in  confiderable  ftrata, 
Luftre,  fetdom  o,  oftener    i,  from  fome  dif- 
^{cd  glimmering  particles,  frequently  a,  and 
£kT,  Twcly  3.     1  ranfparency,  o,x. 

ladorc,  flaty,  commonly  fireight,  fomctimes 
add,  or  undulating;    fometimes  thick,    fre- 


quently 


quently  thin,  more  or  lefs  difficultly  feparable, 
fomctimes  approaching  to  the  foliated.  Frag- 
ments, 2,  frequently  taliular;  fomctimes  long 
fplintcry>  rarely  trapezoidal,  or  rhomboida!. 

Hardnefa,  from  5  to  8.  Sp.  gr.  from  2,67  to 
a,88;  but  generally  from  2,7  to  2,8.  Lafius 
mentions  one  of  a  pearl  grey  colour,  whofe  fp.gr. 
is  but  2,500;  Hattz  log.  The  heavier  contain 
an  cxcefs  of  iron. 

It  gives  a  white  or  grey  ftreak,  fomctimes  a 
reddifh  grey. 

It  does  not  adhere  to  the  tongue. 
It  does  not  ftain,  yet  Lafius    mentions  one   fo 
foft  as  to  leave  a  white  line,  on  harder  flones. 
Ibid. 

It  is  cotnpofedof  filex,  argill,  calx,  magnefia, 
and  iron  with  fonie  bituminous  particles;  the 
proportions  nearly  in  the  order  I  have  mentioned, 
when  the  mean  of  all  the  varieties  is  confidered  ; 
but,  in  the  different  varieties,  the  proportion  va- 
ries confidcrably ;  and  hence  the  numerous  varie- 
ties of  this  fpecies;  with  thefe,  mica  or  talc  is 
often  intimately  incorporated. 

Its  tranlitions  are  into  fandftone,  filtceous 
fhiftus,  jafper,  hornftone,  grau-wacken,  fyenite, 
Jhiftofe  hornblende,  fhiflofe  porphyry. 

Very  commonly  it  imbibes  water,  but  different 
varieties  abforb  it  in  various  proportions. 

It  fomctimes  bears  imprcllions  of  vegetables, 
fometinies  of  flielis. 

It    differs  from  flate   clay,  in  the   form  of  its 
furface,  hardnefs,  fpcc.  gravity,  relation  to  wa- 
ter, and  inadhcfion  to  the  tongue,  as  well  as  iti 
compolitionj  containing  more  magneHa  and  iron. 
The 
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»3^ 


ArgiHactom  Centis. 


The  ciirvcd  (laty  argiliircs  have  ihtJr  crofs  frac- 
ture hackly,  and  oi>ak.e. 


ift  Vari«j'. 

Anglifcy  Slaie, 

Purple,  or  reddilh  pnrple.  Internsl  luffre  i* 
Opakc.  thrdnefs,  from  7  to  8,  &p.  gr.  from 
2,84  102,876.  It  does  not  imbibe  water,  gives  a 
icddiih  white  (Ircak.  Does  not  eScrvelce  ivi:h 
ncids,  unicfs  powdered,  and  then  wcakiv.  Gives 
a  grccniJh  colour  to  nitrous  acid  after  ftjnding 
fome  days.  Becomes  brownlfli  red  when  heated. 
Slightly  detonates  with  nitre.  Melts  inioa  black 
fpongy  tnafs.  Contains  0,38  iilex,  0,26  argill, 
0,cS  magr.efia,  0,04  calx,  0,14.  iron  perhaps 
mixed  with  nickel,  or  perhaps  the  green  colour 
ot  the  nitrous  acid  may  proceed  from  the  bitumi- 
nous fubilancc  contained  within  it,  this  rccmi 
oiull  probable. 


2d  \'aricty. 
Weflmreland  Skle. 


4 


Mmy  forts  arc  found  in  that  county ;  but  that 
vtMch  partes  for  the  bed  has  its  cnlour,  bluilb 
myy-  ^^hen  inoilt,  greeniflj  grey.  Luftre,  fdky, 
».  »'P«kr.  Hardnefs,  6.  Sp.  gr.  2.752;  give*, 
•  taltitv  lltcak;  does  not  imbibe  lyatcr;  flightly 
ttf^XtkfitwUb  icidsi  by  heat  becomes  reddifli 
brown ; 
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brown ;  and  at  laftj  melts  into  an  opake  glofly 
flagg. 

The  pale  grey  flatcs  of  Weftmorcland  have 
their  fp.  gr.  2,732,  the  purple  2,797,  according 
to  Dr.  Watfon.  Somn  of  the  former  afforded 
him  a  ftrong  lime  water  after  culcination.  The 
fiiky  glofs  intimates  the  prefencc  of  tnagnefia. 

JJh  grey  Slate  of  France. 

According  to  BrilT^'H  its  fp.  gr.  before  it  ab- 
forba  water  is  2,6718,  and  alter  abforption 
2,6905;  it  confcquently  abTorbs  ^^ij-of  its  weight 
of  water.  Of  other  fiaies,  ufed  for  roofs,  he 
found  the  fp.  gr.  before  abforption  2,8535,  and 
after  abforption  2,859«.  The  bell;  are  thofe  that 
abfurb  leaR. 


3d  Variety, 

Killas. 


4 
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Pale  blui(h  grey,  or  red,  or  wliitidi  yellow. 
Luftre,  filky,  opake.  Its  furface  xindulatcd. 
FraSure,  long  fplintery,  and  imperfeftly  flaty. 
Uardnefs,  from  4  to  5;  the  whitilh  yellow  fiill 
fofter,  but  that  of  a  dark  grey,  I  am  informed, 
is  9.  The  fp.  gr,  of  the  bluifli  grey  I  found  in 
different  fpecimens  from  2,6310  2,666;  ic  con- 
tained by  my  analyfis  0,60  filex,  0,25  argill,  0,00 
magnefia,  anil  0,06  iron,  and  fonie  petrol  or  bi- 
tumen, as  appeared  by  ihc  greeniih  hue  which 
it  gave  to  tlie  nitrous  acid.  As  it  wants  calx  ic 
can  fcarce  be  deemed  a  true  argillite. 

4th  Variety, 
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ArgiUaceous  Genui. 


4th  Variety. 

ArgiUitc ofD'itters  Back.    Lelke 0. 954. 

Greyifl)  black.  Luffre,  ftrong  and  filky. 
Opake.  Fraifliirc,  undulatlngly  flaty,  which 
gives  it  a  ftriated  appearance.  Fragments,  ten- 
ding to  the  rhocnboidal.  Hardncfs,  6.  Sp.  gr. 
2,727.  At  140"  it  melted  into  a  yeilowifti  green 
porous  glafs. 


jifa  Variety. 
GrapboUte. 


Black,  or  bluifli  black.  Hath  fcarce  any  luflre. 
Opakc.  Splits  eafily  into  fmooth  plates.  Its  crofs 
fraflurc  long  fpltntery.  Gives  a  white  Jireakj  and 
it  generally  vfcdio  write  upon,  Hardnefs,  5.  Sp. 
gr.  2,701.  When  powdered  it  effervcfces  with 
acids. 
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17th  Species. 

Kovaculitc.  Turkey  hone.   ShiftusCoticulari«of 
Wallerius.   Pierre  Rafoir.    Wetzflein  of  Werner. 

Colour,  greenifli  grey,  or  inclining  to  moun- 

tmneen,  or  pate  greyifli  yellow ;  rarely  fpottcd. 

Found 


Found  in  large  maffes. 
I.uftre,  o,  I.     Tranfparency,  i  or  1,5. 
Fradure,  flaty,  but  inclining  ftrongly  to 
>  the  conchoidal. 


the 
and 


:  fonietinies  a 
•arthy. 

Hardncfs,  from  7  to  8,  rarely  9.     Sp.  gr.  from 
2,609102,955,  by  my  trial.     According  to  Brif- 
fon,  hone-Hones  for  razors  of  a  dirty  white  abforb 
water,  before   abforption   the  fp.  gr.  of  one  of 
them  was  2,8763,  and  after  abforption   3,S*f30; 
fo  that  it  abforbed  -f-[^  of  its  weiglit.     He  men- 
tions another  whofefp.  gr.  was  3,1598,  whofe  co- 
lour was  black  and  white.  ■ 
Some  feel  fomewhat  greafy.  Effervefce  flightly  m 
with  acids  ;  and  fome  not.                                        fl 
There  are  other  (tones  alfo  ufed  si  hones,  as  -^ 
fome  argillites  and  fandftones ;  thefe  laft  form  the 
coarfer  whet-ftones. 

Some  at  leaft  are  decompofed  by  cxpofurC 
to  the  atmofphere,  and  form  a  white  earth. 

From  ali  this  it  appears  that  this  Species  con- 
tains many  varieties  of  compofition. 

I  ftall  here  mention  a  few  of  thofc  varieties  I   | 
have  met  with. 

ift,  Thatof  LeH^e  O,  976,  whofc  colour  is 
mountain  green.  Hardnefs  7.  Sp.  gr.  2,722,  and 
docs  not  effervefce  with  acids,  melted  at  1 20°  into 
a  fomewhat  porous  hard  greyifli  black,  porcelain 
mafs,  whofe  furface  was  vitrified. 

2d,  Another  which  I  bought  in  London:  could 
not  hear  whence  it  camcj  but  it  is  ufed  for 
tetting  razors;  was  of  a  grcyilh  yellow  colour. 
Luftre,  □.  Tranfparency,  1,5.  Frafture  fpiin- 
lery.  Fragments,  1.  Hardnefs  from  7  to  3.  Sp. 
gr,  2,609.  And  etfeivcfces  very  flightly  with- 
acids. 


cicntly  ^^H 
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acids.  Heated  to  120',  it  hardfncd  fuflicicntly 
to  give  fire  with  flccl,  and  grew  perfeflly  white, 
the  outfide  had  a  glazed  femivitrified  appearance, 
but  the  inGdc  a  more  difiitiia  unvitrified  grain. 

3d,  Another  from  the  fame  fliop,  whole  colour 
was  ifabella  yellow.  Luftrc,  o.  Tranfparcncy, 
fcarccly    i.     Hardnefs,    from   7  to  8.     Sp.  gr. 


Did  not  effervefcc  with  acids.     At  izo* 
/  porous  CDameL 


it  melted  into  a  yellow  r 


SilUecut  Genut, 

SECTION      X. 

Silkeont  Genus, 

i&  Species. 

Mountain  Cryftal  and  Quartz. 

1  HF,SE  form  two  families,  the  only  diffe- 
rence being  in  their  fraiSure  and  tranfparency. 


ill  Family. 
Mountain  or  Rock  Cryflal. 

When  purcft  it  is  colouilefs,  but  it  is  alfo 
found  greyiih,  and  vellowill)  white,  or  pale 
yellow,  orherwife  called  Citrine^  and  inmure 
topaz;  or  pale  or  dai!:  brown,  oi  ':  rown  IjUiit; 
intobiaclc,  thin  called  'hr-r.n,  or,  li^'ugbvciy 
rarely,  pale  f't;  red,  or  v\  bite,  ur  brown,  ^nd  iri- 
dcfcent. 

Its  luftre  glaiiy,  3.  Tranlparcncy,  4.  It  caulcf 
k  double  refraction. 

21  The 
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SitUeotis  Gemti. 


The  forms  of  its  ci)  Rah  are  various,  the  molt 
ufual  is  that  of  hexanguiar  prilnis,  furmoumcd 
with  ht-xaf^onal  pyramids  on  one  or  txjth  ends* 
the  angles  of  the  prifm  correfponding  with  thofe 
of  the  pyramid;  Ibmetimes  the  pyramids  arc 
joined  b:ife  to  bafc,  and  frequently  it  exhibits 
but  one  pyramid,  or  a  prifm  without  a  pyramid. 
The  prifms  are  generally  fcanied  perpendicularly 
to  their  axis,  the  pyramids  fcarceever.  For  other 
forms  1  mult  refer  to  Mr.  de  IJIle.  J 

Fragments  rounded  by  tolling  in  water  arc  alfoJ 
frequent.  ' 

Its  fradure  is  conchidal,  but  frequently  fo  flatly 
as  to  refemble  ihe  foliated. 

Its  fragments,  4  or  3.  Its  hardnefs,  11.  Its 
fp.  grav.  2,6j;3,  when  colourlefs;  that  of  the  red 
1,67. 


ad  Family. 
Quartz. 


the  red  ^M 


Its  colours  are  various,  ulnto,  grey,  yellowifh, 
rcddifb,  or  greenilh  white,  or  yellowifh,  bluiih, 
or  pearl  grey,  or  yellow,  or  f.varthy  brown,  or 
pale  or  blood  red.  m 

its  external  luflre  cafual,  the  internal,  3,  z,  or^ 
I.     Irs  tranfparency,  2,3,  rarely  1. 

Commonly  amorphous,  frequently  crydallized* 

as  mountain  cryflal.     The  jirifms  have  fometimes 

been  found  crooked.      N.  A&..  Fetrop.  1785,  p. 

265.     Cubic  cryUals  of  quartz  have  alio  been  - 

difcovcred. 


dtlcovcrcd.  I  I  efke  O.  418*.  Alfo  in  qua- 
drangular pliCfs  heaped  ingetbcr;  and  Irvquciiily 
in  ihi:  lufiii  of  land,  anil  ionietinics  in  colupin.ir 
diLlind:  concretions  adhering  together  or  10  each 
other. 

Its  fra€lure  6ne  or  coar (v  fp/intcrv,  very  rarely 
flteighc  fibrous.  The  rplinters  are  lomeiimes  fo 
grofs  and  lousided  as  to  rcfcnible  the  conchoidal 
lorni. 

Irs  fragments,  3,  indettrminate;  yet  fonic- 
limes  rhonibuidal.      I.ell;e0.  4^9. 

Its  hardncfs,  10,  brittle.  Sp.  gr.  from  2,64 
to  2,(^J. 

It  docs  not  wiiher  by  cxporiirc  to  the  air.  Nor 
yield  to  any  acid  but  the  li>irry. 

When  hcartd  to  r^:d^n;f^  it  Infcs  iti  tiiinfpa- 
rency,  which  mountain  cryftal  dues  nin,  and  ge- 
nerally decrepicnrcs.  It  ia  infufiblL-  perfe  in  any 
heat  but  that  of  pure  air,  which  barelv  foficnsit. 
But  it  yields  to  alkalis  with  ctfervefcence;  to  bo- 
rax llowly  ;hhI  wiihout  any. 

its  tranfiiions  are  into  hornftonf,  Rint,  corne- 
lian, opal,  calcedony,  liliceous  fhiftus  and  land- 
Root. 

By  the  niccft  teft  that  could  be  employed  Mr. 
Brugman  could  not  dilcovcr  the  fninllelt  degree 
of  magiietiriu  in  inouniain  cryilal-^.  Mr.  Bergman 
in  one  ipccimen  found  6  per  ct.  of  argill,  aru  1  of 
caixt  bur  Mr.  Meyer  in  knottier  found  only  2  per 
ct.  of  argil!  I ;  and  Mr,  Gerhard  frequenilv  lojnd 
none  at  all.     By  long  digeflion  in  acids,  both  he 

*  It  hat  been  fnind  alf"  in  quadranguUr  p-ilms.  reibi:r 
Briefe,  4.1. 

+  TJr  M,i.::r-t;imo.  p.  73.  :oi. 
I  Chy.  Mi.  1785.  p.  63.  - 
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and  Mr.  Dorthes  imagine  ihey  difcovercd  fome 
traces  of  iron.  Yet  as  they  employed  the  Pruflian 
alkaji,  which  by  long  digeftion  in  acids  always 
betrays  its  own  ferruginous  contents,  1  think 
this  experiment  incoiiclufive.  The  coloured 
cryftals,  however,  uniloubtcdly  contain  fome  me- 
tallic particles. 


Varieties  of  this  Species. 

ift  Variety.  Glaffy,  oiherwife  called  fat  quartz, 
of  a  grcyiJh  or  bluilh  white,  or  red,  yellow, 
brown,  bjuifli  or  violet,  or  brown  or  black.  Its 
111  It  re  that  ofgreafe,  more  or  lefs  femi-tranfpa- 
rcnt.  Its  frafture  grofs  fplintery  and  thence  bor- 
dering on  the  conchoidai,  on  that  account  it  feels 
I'mooth,  and  as  if  it  were  greafy.  Its  hardnefs, 
ic.    Its  fp.  gr.  2,64.59. 

2d  Variely.  Arid,  or  meagre  quartz.  White, 
grey,  brown,  or  green iih,  has  lefs  luftre  than  the 
former,  and  feels  more  harfli;  its  frai^ure  more 
fplintery.     Its  fp.  gr.  2,640. 

3d  Variety.  Lamellar,  by  fome  called  foliated, 
or  fparry  quartz,  not  from  its  frafturc,  but  from 
its  form,  as  it  confifls  of  plates  either  fuperim- 
pofcd  on  each  other,  or  more  generally  placed  at 
Various  angles  with  each  other,  and  thence  it  is 
called  cciiubr,  fometimes  alfo  in  the  form  of  a 
cock's  comb,  and  thence  called  cr/^ij/ifi/.  Accor- 
ding to  Baron  Born,  thale  found  in  Hungary  are 
frequently  partially  foiiiblc  in  nitrous  aciti,  with, 
out  cffervefcence,  as  tliey  contain  a  confiderable 
portion  of  calx,  and  fometimes  alfo  of  barytes. 
Raab.  4S. 

4th 


I 


i 


4lb  Varitty. 
hollow  coneS} 
grapes,  &c. 

5th  Varifty. 

6th  Varitty. 
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Stalaclitic  in  the  form  of  folid  or 
or  in  that  of  rofes,    cauliflowers. 


Fibrous^  this  is  exceeding  rare. 
Granular^  conlilUlig  of  grains 
compared  together,  often  relcmbles  fandilone, 
fomctimes  dole  and  fometinies  looie.  Mr.  Berber 
mentions  fome  of  tliis  kind  that  refsmble  pumice, 
being  fo  light  as  to  float  on  water;  whole  moun- 
tains he  fays  are  formed  of  it.  N.  Adt.  Petrop. 
1 783.  p.  265.  Some  are  criflaied  and  often 
contain  calcareous  earth. 

Of  the  granular  variety  the  moft  remarkable 
is  that  called  a  vent  urine,  which  contains  fome 
mica  interfperfed  betwixt  its  grains,  and  hence 
reflefts  a  metallic  lullre.  Of  which  Bacon  Born 
mentions  6ve  forts.  1  ft.  The  white  and  lemitranf- 
parent,  with  lamclls,  that  reflift  a  filvery  liiftre. 
2d,  The  red  or  brownifti  red,  which  reflects  a  gold 
colour.  3d,  The  grey.  4th,  The  green,  both  of 
which  refleil  a  filvery  colour,  jth,  The  black,  re- 
flefl:ing  a  golden  luftre. 

7th  yarlety.  Rcfy  red  quartz,  found  in  Bohe- 
mia and  Bavaria;  is  dilHnguiflicd  by  its  luftre, 
tranfparency,  and  fraflure,  which  is  imperfeJUy 
conchoiddl.  It  is  faid  to  derive  its  colour  from 
mangancfe. 

8ih  Variety.  Honey  yellow,  otherwife  called 
eilrine,  or  impure  topaz;  in  Carinihia  this  ii 
found  in  pellucid  hexaha^dral  priims,  and  p- r- 
fcftly  tranfparent;  but  near  CatWarinenbere,  in 
Siberia,  Mr.  Bindhelm  found  a  cryltal  of  t\w,  lort 
with  very  fingular  properties,  in  form  and  tranf- 
patency  it  agreed  with  that  of  Carinthia,  but  its 
11  3  hardnefs 
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Silicecvi  Cetfi/s. 


bardnefs  was,  12.  lis  ip,  gr.  2,755^ 
heated  it  a;trafled  afties  acd  other  light  bodies 
Iik.e  touniialinc;  it  even  liecame  elcftric  by  fric- 
tion, and  when  fo  atiratfted  fine  iron  filings.  It 
was  infiifib)c  ,V)yf,  nor  hnd  borax,  or  micTocol- 
mic  fait  any  eftcfl  on  ir,  but  mineral  alkali  ful'ed 
it  iiHO  an  opakc  opalefcenr  mafs  wiihout  efflivcf- 
ccncc.  By  his  experimoRts  it  appc3>s  to  cunfift 
chiefly  tii  lilcx,  with  a  few  particles  ot  calx  of 
iton  and  lime.     2  Bcrl.  Bcob.  236. 

2d  Spfclcs. 
Ameihyft. 

Its  mofl  ufual  colour  is  violet  blue  of  different 
degrees  of  intecfity,  alfo  milk  white,  grey,  and 
very  rarely  olive  or  gra(s  green;  often  rtriptd 
wiih  two  colours. 

Its  fli.ipc  is  generally  that  of  hexahaedral  pyra- 
mids, yet  often  occurs  in  blunt-edged  pieces. 

Its  internal  lullre,  fometimesriroiig,  loiiietimes 
weak  and  very  weak. 

Its  tranfparency,  2  to  4.  It  caufes  3  double 
tcfradion. 

When  its  luftrc  is  ftrong,  its  fraclurc  is  coti- 
choidiil,  when  weaker  f;}lintery,  when  weakeft 
iireriiiediate  between  the  fpiinicry  andthecoarfe 
diverging  fibrous. 


•  The  book  fays  1,75;,  but  I  believe  this  miift  be  a  roif- 
iHkeof  ilie  prth,  oEhcrwife  the  au'.hor would  havenouccdA 
t:  T(riijnlUak:Lio  rcinarltabJe. 

Ir 


Emerald. 


H7 


It  often  prcfcnts  irregularly  columnar  diftinft 
concretions  approaching  to  ihe  granular,  whofe 
planes  arc  obliquely  feamed  acrofs. 

Its  fragments,  3.     Indeterminate. 

Its  Hardncfs,  10  or  11.  Its  fp.  gr.  from  2,651 
to  2,657. 

It  isinfu/iblc/wry^  at  i6o°,  but  lofes  its  colour 
in  a  flrong  heat  and  becomes  Ibivery;  it  is  faid 
to  derive  it  from  mangaiiefc.  By  the  heat  of  pure 
air,  it  is  reduced  to  an  enamel. 

Mr.  Achard  attributes  to  100  parts  of  this 
flone  60  of  argill,  30  of  filex,  S,22  of  lirae, 
and  1,66  of  Iron  *.  Yet  as  its  external  chara(?lcrs, 
and  particularly  its  fp.  gr.  is  fo  low,  I  think  it 
fiiould  be  placed  immediately  after  the  quartz, 
at  leaft  until  the  analyfis  be  repeated,  for  i(s  in- 
fufibility  render  this  fomewhat  fufpicious. 


3d  Species. 
Emerald. 


Its  colour  is  from  the  perfefl  to  the  pale  grafs 
green. 

Its  luflre,  3  to  4.  Its  tranfparency,  3,  4,  2. 
Gives  a  double  refraflion. 

Its  Ihapc  hexangular  prifms,  truncated  at  the 
fides  or  angles. 

Itsfraflure  concfaoidal  inclining  to  the  uneven. 
Its  fragments,  3.     Indeterminate. 

Its  hardnefs,  12.     Its  fp,  gr.  2,775. 

*  Qlioted  in  6  Leofthaidi,  398. 
4 
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SUtceeus  Genus, 


Heated  to  ilo",  it  becomes  blue,  but  recovers  | 
its  colour  when  coM  ;  nt  150°  it  melts  ptr  Je  imo  1 
an  opakc  dircoioured  mafs. 

it  is  fcarceiy  fufcd  t,y  mineral  alkali,  rather  j 
better  by  microcornic  fait,  iiiid  tolerably  well  by  . 
borax,  when  expufed  re  :he blowpipe. 

One  hundred  parts  of  it  contain  by  Bergman, 
6o*r«''l,  24  filex,  3  calx,  and  6  of  iron;  and  by 
Achard  €r-  argill,  21,66  fiiex,  8,33  calx,  and  5 
of  iron.  Neither  ot  tlieic  refiiits  is  improbable, 
Mr.  Quid  obrcrved,  that  the  addition  of  I-me  ren- 
ders tmcralds  more  fufible,  which  is  very  corJil- 
tent  with  its  properties  and  compolition. 

Entcralds  are  now  found  only  in  PiTu  ;  the 
Brafiliaii  are  in  reality  adinolitcs. 

This  (lone  cannot  be  placed  among  the  pre- 
cious, by  reafon  of  its  low  fp,  gr  and  double 
rcfradivc  power  ;  and,  ns  it  agrees  in  mod  refpefis 
with  cryftal,  it  may  as  jiitilv  Lie  placed  in  ibc  fame 
clafswith  it  3S  ametbyft  is  by  m;inv  niineralogifts, 
the  only  reufon  tbst  could  prevent  it  is  rhe 
fufibiiity  of  the  emerald,  which  induces  mc  lo 
feparatc  them. 


4th  Species.  4J 

Eerryll  *.     Aigue  Marine  of  many. 

Its  colour  is  grcyilh  green,  often  verging  on 
the  apple  green,  more  rarely  bU)i(h  green.  Its 
internal  lullte  is  variable.     Tranfparency,  2,3,4, 


ijcrgm.  Joiirn.  ^^&&,  p.  155. 
i  Lem(itMag.iz.  j>.  60. 


■  Chj*.  An.  1790,  p. 
Cryflallizcd 


Prajsum.  2^q 

Cryflallizcd  in  equiangular  hexahsdral  prifms 
longitiidinalty  ftreaked. 

Its  longitudinal  fr^dlure  is  rather  conclioidaf, 
its  croft  really  foliated,  though  it  appears  only 
uneven. 

Its  hardnefs  is  at  leafl  ii.  Iisfp.  gr.  from  2,65 
to  2,722. 

It  decrepitates  when  heated  and  generally  is 
difcolourcd;  but  dees  nf>r  melt  in  a  heat  of  ijo*. 
Mineral  alkalis  aflttft  it  nioft,  borax  very  little, 
and  microcofinic  fait  fciircc  at  all. 

It  becomes  clefrric  by  fridion ;  but  one  of 
its  [1  lies  is  attractive  wliilfi  the  other  is  rejml- 
five. 

According  to  Mr.  Bindhelm's  analyfij,  100 
parts  of  it  contain  64  of  filcx,  a^  aig'll,  8  calx, 
and  r,66  iron. 

It  feeins  alfo  to  be  the  ftone  which  Mr.  Heyer 
analyzed  under  the  name  of  Sitiei;jn  aigue  ma- 
rine, and  in  which  he  found  0,67  lilcx,  0,32  ar- 
gill,  o,ot  calx,  and  o.o;-:  ot  iron*. 

Mr.  Herman,  61  filcx,  29aigill,  2  calx,  and 
-'  iron,  7  parts  loft.     1  Chy.  An.  1792,  p.  295, 


^th  Species, 

Frafium. 

Generally  of  a  dark  brownifh,  fometJaies  yel- 
lowifli  green. 

Its  lultre,  2.     Tranfparency,  2.  ' 


►  4  Bed.  Beob.  p.  1 54. 


Siliceous  Genus. 


or  cryf-  ^^ 


It  is  found  either  in  irregular  malTcs, 
tallized  in  hcxahiedral  pyramids,  or  fmall  hexa- 
hiedral  tables,  fuperimpofed  one  on  the  other, 
and  forming  hcxah^dral  prifms,  foiiietimes  in 
flender  needle  like  cryftals. 

Its  frafturc,  coarie  fplintcry.  Its  fragments 
fli.irp. 

lishardnefs,  lo.     Its  fp.  gr.  2,580. 

It  is  capable  of  a  fine  polilh,  bur,  after  fome 
time,  is  faid  to  become  turbid. 

It  feems  to  confill  of  a  mixture  of  quartz,  and 
(hoerlaceous  a^inolite,  both  are  even  rometitnes 
diflinguifliablc. 


6th  Species. 


I  ft  Family. 
Oriental  Ruby. 

Its  colour  is  carmine  red,  fometimes  vef^  _ 
to  violet,  or  intermediate  between  carmine  and 
hyacynlh  red  ;  but  the  fame  ftonc  is  in  various 
parts,  fometimes  red  arid  white,  erred  and  blue, 
and  thence  called  fapphire  ruby,  or  orange  red, 
by  fome  called  vermeiUe  or  rubicelle. 

It  is  found  cryftallized  in  elongated  hexagonal 
pyramids  joined  to,  and  oppofed  bafe  to  bafe; 
its  fize  fcldom  an  inch.  Itsluftre,  3,4.  Tranf- 
parency,  3,4. 

Its  fradture,  foliated.     Its  fragments,  3. 

Its  bardnefs,  ly.    Its  fp.  gr.  4,:88. 

It 


Oriental  Topaz.  151 

It  retains  its  colour  and  is  infufible  in  a  beat  of 
170',  fomewhat  difcoloured  and  barely  Ibftcned 
by  the  heat  of  pure  air.  • 

When  finely  powdered,  borax  melts  it  though 
with  difficulty  into  a  grceuifh  glafs,  it  yields 
alfb  to  microcofmic  fait,  but  not  to  fixed  al- 
kalis. 

By  Mr.  Bergman's  analyfis,  100  parts  of  the 
vermeille  kind  contains  40  argill,  39  files,  10 
aerated  calx,  and  loof  iron. 

By  that  of  Mr.  Achard,  41,46  filex,  36,66  ar- 
gill,  8,33  calx,    10,83  of  iron. 

However,  I  found  a  -compound  of  39  parts 
filtx,  40  argil  I,  10  aerated  calx,  and  looxygc- 
nated  caU  of  iron,  toint-Itat  140°,  into  a  greyifh 
black  porous  ilagg.  I  therefore  believe  that  the 
proportion  of  caU  fet  forth  in  thefe  analyfes  too 
great.  The  high  fpccific  gravity  of  the  flone 
prevents  nic  from  judging  that  of  the  iron  too 
high. 


2d  Family. 
Oriental  Topaz. 

Its  colour  golden  yellow. 

Luftre,  3,  4.  Tranfparency,  4.  Gives  a  Gn- 
gle  refradion. 

Its  (hape  as  that  of  the  ruby. 

Itsfrafture,  foliated.     Fragments,  3. 

Hardnefs,   15.     Sp.  gr.  4,0106. 

It  is  infufible /ifr/tf,  and  lofes  its  colour,  only 

in  a  very  high  degree  of  heat.     RefUts  alkaline 

fluxes. 


2  jz  Stlieeous  Genut. 

fluxes,  and  vields  only  ro  borax  and  microcofmic 

faltf  wiih  which  it  yields  a  clear  glafs. 


3d  Family. 
Oriental  Sapphire. 


Iti  colour,  Berlin  blue,  but  often  decreares  fo 
much  in  intcnfiiy  as  to  become  almoft  white,  and 
then  ca.\\eii  lux  fappbire. 

Its  internal  lurtre,  3  or  4.  Tranrparency, 
3,  4,  2.     Caufcs  fmglc  refrafl:ion. 

It  is  found  cryftallized  in  the  fame  form  as  the 
preceding  families,  and  often  in  rounded  maHeSi 
the  angles  being  worn  off  by  friction. 

Its  iraifture  toliated. 

Its  hardnefs.  17.     Its  fp.  gr.  399:. 

It  is  infufiblc  at  168",  and  generally  prefcrves 
itB  colour.  It  is  affeded  by  the  ufual  fluxes,  as 
the  preceding  gems.  By  the  heat  of  pure  air  ic 
forms  an  enamel. 

The  fappliites,  found  amidft  the  ferruginous 
fand  of  Kxpailly,  near  Puys  in  Veiay,  feem  of 
this  fjiccies.  'J'heir  colour,  hardnefs,  and  tranf- 
parcncy  being  fimilar,  and  their  fp.  gr.  4,076. 
They  are  very  fmall,  their  form  fotnewhat  irre- 
gular from  the  friftion  they  mufl  have  encoun- 
tered. 

According  to  Mr.  Bergman,  this  ftone  contains 
0,58  argill,    0,35    filcx,  0,5  aerated   calx,  and 
0,01  of  iron.     By  Mr.  Achard,  0,5833   ari 
0,3333  filcx,  0,0666  calx,  0,0333  of^iton. 


Spinel!  and  Batafs  Rubies.  253 

To  this  family  we  may  alfo  annex  the  flonc 
called  Gyrajale,  of  which  wc  have  as  yet  no  ana- 
lyfis,  and  but  an  imperfed  dcfcription. 

Us  colour  is  white  with  a  flight  tinge  of  red, 
and  a  (lill  lighter  of  blue,  which  gives  it  fome 
rcfeniblancc  to  calcedony. 

Its  liiilre,  3,.i.  Tranfparcncy,  3;  givesafingle 
refradtion. 

Its  bardnefs,   15.     Its  fp,  gr.  4,000. 


7ih  Species. 

Spinell  and  Balafs  Rubies. 

The  colour  of  the  former  a  deep,  of  the 
Utter  a  pale  led,  or  inclining  to  orar^e. 

Luftrc,  3.  Tranfparcncy,  3,  4.  Gives  a  fin- 
gle  rcfraftion. 

Its  tv^im  ot^ohiedral,  confifting  of  two  pyra- 
mids, each  of  four  planes,  and  joined  bali;  to 
bafe;  or  triangular,  or  trapezoidal  plates  bevilled 
on  the  edges. 

Its  hardncfs,  13.  The  fp,  gr.  of  the  fpinelle, 
3,76,  of  the  balafj,  3,645. 

By  Mr.  Klaprorh  the  fpinclle  which  he  analyzed, 
and  whole  fp.  gr.  wjs  only  3,5700,  conuined, 
0,71535  argill,  0,15^8  fiiex,  0,0263  of  iron,  and 
0,0:2s  calx.  1  he  remainder  was  loH  in  the  ope- 
ration *.  It  fiitiLild  bcobferved,  that  what  is  here 
calic^l  (ilex  nir  :ed  in  fixed  alkali  without  efFcr- 
veli;encc.  and  therefore  it  may  be  doubled  whe- 
ther it  be  genuine  files. 


■  J  Bcil.  Beo'j.  336. 


The 
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Siliceous  Girtus. 


The  (lone  imported  from  Ceylon,  called  ri'ty 
jpar,  whole  fp.  gr.  is  3,454,  is  an  iridefcent 
fort  of  fpirell  tuby. 


8th  Species. 


ift  Family. 
Occidental  orBrafilian  Ruby. 

Red  inclining  to  yellow. 

Luflrc,    '^.     Tranfparency,    3.4.     Produces  a  1 
double  refraction.  1 

Shape  quadrangular  rhombcidal  prifnis,  fomc-  1 
times  with    and    fomeiimes   without  pyramids, 
often  difficult  to  determine. 

Frafturc  foliated. 

Hardncfs,   16.     Its  fp.  gr.  3.5?  [. 

It  is  infufible  p^rje,  even  by  pure  air  it  is  barely 
reduced  10  a  tine-grained  porcelain  mafs. 


k 


2d  Family. 

Occidental  Topaz. 
iftVarle'y,   Brazilian. 


Golden  yellow,  but  paler  than  the  oriental  and 
even  white. 

Luftrc,  3.4.    Tranfparency,  3.4.    Produces* 
double  refradiun. 

Shape, 


SaxonJ'opaz.  255 

Shape,  as  that  of  the  former  family,  the 
prifms  often  longitudinaHv  futcated, 

Frafture,    foliated,      Hardcefs,    1 6.     Sp.    gr. 

Expofed  to  a  moderate  heat,  it  is  faid  to  be- 
come red,  and  then  becomes  ruby  of  Brazil  ;  in 
a  ftronger,  it  lofes  its  colour  ;  however,  it  is  fufi- 
blc  at  1 60^;  by  borax  it  may  beviirified,  and  by 
the  beat  of  pure  air  converted  into  an  enamel. 


ad  Variety. 

Saxon. 

Its  moft  ufual  colour  is  pale  wine  yellow,  rarely 
a  purer  yellow,  often  ycllowifli  grey,  or  greyiih 
white. 

Its  external  luftrc  cafual,  internal,  3.2.  Tranf- 
parency.  2.3.4.     Gives  a  double  rcfraflion. 

Its  ufual  form,  that  of  an  oftjngular  prlfm. 
Four  of  the  angles  very  pbtufe. 

The  planes  longitudinally  (Ireaked,  and  cu- 
neiform pyramids.  Often  in  blunt  rounded  frag- 
ments,    l-'racfure,  foliated. 

Hardnefs,  [4.  Sp.  gr.  3,564.  The  palcffc 
called  white  topaz,  3,553. 

When  ftrongly  heated  it  becomes  white*,  and 
cracks  at  1 60  .  Ey  pure  air  it  is  converted  into  an 
enamel. 

According  to  Mr.  Bergman,  it  contains,  0,46 
argill,  0,35  (ilex,  0,08  aerated  calx,  and  0,06 
of  iron. 


'  iBnl.  Eeol).  ij,  i6. 


By 


Siliteovt  Genus. 


By  Mr.  Weigleb*,  0,522^  files,  0,4459  ar- 
gill,  OjCiScalx,  0,0031  of  iron.  This  appears 
trte  nioft  exaft  ;  for  a  ftonc,  conijiounded  as  Mr. 
Bet^inan's,  fliould  be  more  fufibie  j  In  cffed:  I 
foiin.l  a  compound,  formed  exaiftly  as  Mr.  Berg- 
iriiu's  rcfuli,  to  melt  at  144"  into  a  greyilh 
biack  porcelain  mals  fonicwhai  porous. 


.CO  ar-   ^H 


3d  Variety. 
Topaz. 


Aiguc  marine,  by  fome  called  oriental 
marine. 

Its  colour  bliiiCi  or  pale  green. 

Us  luftre,  4.  Traiifparcncy,  3.2.  Double 
refraction. 

Found  cither  in  rounded  or  fliarp-edged  frag- 
meoEs,  or  ctytlallizcd  in  hexah^dral  prifms,  as 
topaz,  furrowed  lengthways. 

Fradure,  foliated.  Hardnel's,  12.  Sp.  gr.  from 
3.47  w  3,5- 8 

it  is  iiifuiilile^fryi'. 

3d  Family. 

Occidental  or  Brazilian  Sapphire. 

ks  colour  of  all  fhades  of  blue;  often  white, 
luolher  refpcfls,  it  agrees  with  the  preceding. 
Its  hardnefs,  15  or  16.     Sp.  gr.  3,1307. 

*  I  Chy.  An.  1786,  p.  111. 
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Hyacinth.  257 

Ir  is  infufible  per  fe,  but  lofes  its  colour  in  a 
licat  of  130°. 


I 


9th  Species, 

Hyacinth. 


Ycllowifli  red,  mixed  with  brown  i  one  of 
tbcfe  colours  foiiietimes  predominates,  and  fonie- 
times  tiie  other,  but  generally  the  red.  Hence 
we  have  the  dilute  red,  and  fometimcs  the  blood 
red;  ihefe  arc  often  miftakcn  for  garnets;  boC 
thefe  have  generally  a  bluer  tinge,  and  are  fpe- 
cifically  heavier. 

Its  liiftre,  3.  Tranfparency,  3.4.  Double  re- 
fraction. 

Its  form  may  be  confidered  as  that  of  a  rcfian- 
gled  quadrangular  prifm,  terminated  by  two 
rhomboidal  pyramids;  but  it  generally  occurs 
only  in  blunted  fragments. 

Jts  furface  fmooth. 

Its  frafture  foliated. 

Its  hardnefs,  izor  13.     Sp.gr.  from  3,687to 

3>7«- 

According  to  Mr.  Qulft,  the  reddifli  yellow 
hyacinth,  which  he  calls  true  hyacinth,  being 
packed  in  fand,  acquires  a  pink  colour  in  a  mode- 
rate heat ;  in  a  ftrongcr  it  lofes  its  colour,  but  re- 
tains its  tranfparency,  and  does  not  melt  at  160°; 
neither  can  alkalis  flux  it-,  but  borax  and  micro- 
cofaiic  fait  3;e  more  cflcftual. 

The 


2j8 


SilUecus  GtAui. 


Theyeliowini  brown,  though  it  retaiDf  iti  c 
lour  in  a  ftrongheat,  yet  melisat  150"  or  160" 
Hence  thcfe  two  appear  to  differ. 

Mr.  Bergman  attributes  to  the  yellower  fort, 
0,40  of  argill,  0,25  of  filex,  o,io  aerated  calx, 
and  0,13  of  iron ;  and  Mr.  Achard,  0,4133  ar- 
gill, 0,2166  filex,  0,20  calx,  and  0,1333  ^^ 
iron. 

1  found  a  compound,  formed  as  Mr.  Berg- 
man's relult,  to  form  a  grey  mai's  not  well  melted 
at  144°,  yet  glazed  at  the  furface;  which  Ike ws 
that  a  few  degrees  more  would  effeft  its  fuiion* 
or,  perhaps,  the  fame  degree,  if  longer  coa* 
tinued. 


loth  Species. 
Garnet. 
Of  this  we  have  three  rarictiei. 

I  ft  Variety. 
Oriental  Garnet.     Carbuncle. 

This  is  fo  c:illed,  not  from  its  being  found  only 
in  the  caftcrn  countries,  but  from  its  greater 
pcrfedion ;  viz.  hardnefs,  luflre,  and  tcanfp»- 
rency. 

Its  colour,  deep  or  blood  red,  yet  inclining  to 
violet. 

»  Mem.  Stock.  1768. 


Commn  Garnet.  159 

Its  internal  luftre,  3  or  4.  Tranfparency,  4, 
Double  refratTion. 

Cryftallizcd,  and  prefeniirg  either  rarhotnbol- 
dal  planes,  or  24  trapezoid;il,  or  36  planes,  of 
which  1 2  arc  rhombs,  and  the  24  others  elongated 
hexagons,  interpofed  becween  thefc  rhombs,  and 
lome  other  variations. 

Fracture,  conchoidal. 

Hardnefs,  1401  13.  Sp.  gr.  from  4,000  to 
4*1 8S. 


2d  Variety. 
Common  Garnet. 


Deep  red,  inclining  to  violet,  or  verging  to 
black,  or  oUve,  or  leek  green,  or  brown,  fcldom 
yeliow. 

Its  external  luftre  cafual,  internal  2.3.  Tranf- 
parency, 2.3.1.  Of  the  brownifti  and  blackifli, 
moft  frequently,  o.     Of  the  green  at  mod,  z. 

Cryftallizcd  as  the  former  variety,  the  furface 
of  the  cry ftals often  diagonally  feamed,  frequently 
found  alfo  in  rough  rounded  grains,  or  ftag- 
ments. 

Fracture  uneven,  inclining  to  the  conchoidal, 
flat  or  impcrfeft,  often  to  the  i'plintery. 

Hardnefs,  from  10  to  1 1.  Yet  fometimCK 
only  9. 

Specific  gravity,  of  the  red,  from  3,941  Wer- 
ner, to  4,000  Briflbn;  of  the  green,  from  3,75 
io  3,Soo. 

X  have  found  that  of  fome  fmall  garnets  3^63 . 
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Both 
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Poth  varieties  exert  tnoft  commonly  foraeaftioil 
on  the  magnetic  needle. 

According  to  Mr.  Bergman,  they  are  fufible, 
per/e,  by  the  lilowpipe,  fometimes  into  a  tranf- 
parcnt  green  gbfs,  but  moft  commonly  into  a 
"black  (lagg.  Alkalis  flux  them  with  great  diffi- 
culty, borax  and  microcof;Tiic  fait  convert  them 
into  a  green  or  black  giafs  *.  Mr.  Gerhard  tells 
us,  that  in  a  ftrong  heat  they  form  a  grey  glafs  -(- ; 
yet  Mr.  Fourcroy,  in  a  flrong  heat  or  eleven 
hours,  found  garnets  powdered,  barely  foftencd 
and  agglutinated  ^.  Obferving  thefe  different 
refulis,  I  expofed  3^  grains  weight  of  fmall  Bo- 
hemian garnets,  whole  fp,  gr.  was  3,63,  to  a 
blaft  heat  for  a  few  minutes,  and  found  them 
melted  into  an  opake  dark  grey,  fine  grained  por- 
celain, by  a  heat  of  136'. 

By  Mr.  Bergman's  account  this  ftone  contains 
more  filcx  than  argill,  and  more  argill  than  calx ; 
()f  iron  it  contains  from  OjOZ  too,ao. 

By  Mr.  Achard,  red  Bohemian  garnet  contains 
0,483  filcx,  0,30  argill,  Qjiid  calx,  and  o,Io 
iron. 

Mr.  V\'iegleb  found  the  green  garnets  of  Sax- 
ony to  contain  0,364^5  of  filcx,  0,3083  calx,  and 
0,1873  o^  iron§.  If  fo,  the  green  garnets  be- 
ing alio  fpecifically  lighter,  we  may  fulpeft  them 
ro  be  fpecifically  different  from  the  red.  In 
another  experiment,  however,  Mr.  Wiegleb 
found  tlie  argillaceous  ingredient  alfo  in  the 
green;  and  fo  did  Mr  Merz ;  for,  in  that  of 
Ehrenberg,    he  found  0,40  filcx,     0,20  argftl, 

•  rBer'gm.  »o;, 

*  Gnindrin:  III. 
flV.^  6  Bitff.Minerai'gj'  i^i.-in  oflavo. 

§  t  Ctij'ui.  Ann.  178^1.  p.  201. 
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Amoi-phut  Garnet, 

0,08  calx,  and  0,20  of  iron.  The  12  grains 
miffiDg  muft  have  been  air  and  water,  and  perp 
haps  a  cafual  lofs;  but  it  appears  tlic  calx  is  ae- 
rated, as  Mr.  Wicgleb  found  alfo  a  confiderablc 
deficit  *. 

It  is  commonly  found  in  Ihiftofe  mica,  or 
gneifSj  more  rarely  in  argillites  or  granites. 

3d  Varieiy. 
Amorphous  Garnet. 

Its  colour,  brownifli  or  blackilhrcd. 

Its  luftre,  2.     Tranfparency,  2.1. 

Frafture,  foliated  and  Haty. 

Hardnefs,  11  or  12.  Sp.  gr.  3,89.  Lefltc 
O.  83. 

Found  in  Sweden,  and  the  Eaft  Indies.  See 
Lelke,  joand  83,  O;  and  alfo  in  SwiiTerland  by 
Mr.  Saulfure, 

Mr.  Maquart  mentions  another  variety,  wrhich 
he  calls  the  fubftance  of  which  garnets  arc  formed; 
it  confitls  of  ftreight  fibres,  diverging  from  a 
common  center.     ElTaies  de  Min^ralogie,  p.  373. 

ilth  Species. 

Chryfoberyll  -f. 

Its  colour  is  a  dilute  yellowilh  green,  but  like 
an  opal  it  refledls,    fcemingly    from   its  inCde 

•   I  Votght  Abhantll.  1  j,  and  11. 
+  a  Bergm.Joura,  ijijo,  p.  84,90.     Lcike,  O.  9. 
Giundr.  p.  ji. 
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a  mixed  colour  of  biuilh  green  ani  golden  yel* 
low. 

Its  luftre,  3.4.     Tranfparcncy,  %.a. 

Its  frai^orcconchoidal. 

lis  hardncfs,  10.     Sp.  gr,  3,698  to  3,719, 


1 2th  Species. 
Chryfolite. 

Its  moft  ufual  colour  isyeUowifli  green,  inixe<| 
with  brown,  fometirnes  verging  10  the  olive 
green,  and  fomeiimesto  pale  yellow,  mixed  with 
grey,  feldorn  allied  to  icddiJli  brown,  oi"  g"raf$ 
green. 

Its  internalluftre,  3.4.     Tranfparency,  4.3. 

It  is  found  partly  in  fliarp  uneven  indented 
fragments,  often  rounded  grains,  and  partly  \b 
mutilated  cryftals,  which  Icem  to  derive  from 
riglit-angled  quadrangular  prilnis,  whole  angles 
were  truncated. 

Its  furface  has  a  fine  fplintery  or  fcaly  appear- 
ance; but  fuch  of  the  crytlals  as  have  not  been 
injured  by  fiiftion  have  their  broadcft  fides 
flreatced  lengthwajs.  Where  the  furface  has  not; 
fuffcTcd  by  attrition,  it  has  a  conliderable  luftre. 

ItsfraiflurCj  in  every  diredlioD,  is  conchoidal, 
Fraguents,  3.  ' 

lis  hardnei^s  from  9  to  10.  Brittle.  Sp.gr. 
frnm  3.340  to  4,410.  Mr.  Werner  adds,  that 
BO  flone,  whofe  denfity  is  inferior  to  3,30c,  dr 
fuperior  to  5,450,  is  a  chryfolite. 

It  is  infufible  at  i  i;o°,  but  lofes  its  tranfpa- 
rcncy and  becomes  blackJlh  grey.     By  pure  air 


I 
I 
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Oltvin.  26} 

it  is  converted  into  an  enamel.  Borax  and  mi- 
crocofmic  fait  cfFeft  its  fufion,  but  alkalis  have 
fcarce  anyaftionon  it. 

The  above  account  is  taken,  with  little  altera- 
tion, from  Mr.  Werner's  mafterly  treatife  on 
this  ftoncj  in  the  fecond  part  of  the  Miner's 
Journal,  for  1 790,  He  there  ihews  that  this  ftone 
nath  been  frequently  rtiiftaken,  and  that  olivtns, 
greenifli  tourmalines,  chryfobcrylU,  olive  green 
amethyfts,  pcchnites,  ycllowiili  green  garnets,  and 
dark  green  cryftals,  found  nearV'efuvius,  have  been 
taken  for  it  by  different  writers;  nay,  that  Mr. 
Rome  dc  LiHe  had  been  fo  far  deceived  as  to 
defcribe  cryftals  of  phofphorite,  and  Saxon 
topaz,  under  the  appellation  of  chryfolites.  Ba- 
ron Born,  in  Raab's  Catalogue,  fell  into  fimilar 
miftakes. 

According  to  Mr.  Achard  it  contains  0,64 
argill,    o,i;r    calx,    0,15    lile^,    ai^   0,0166  of 


j^th  Spacies. 
Olivin  f . 

Itj  colour,  light  brownifli  green,  often  inclioiqg 
to  the  yeliowilh  and  greyifli  green ;  and,  when 
withered,  to  brownifh  or  ochre  yellow.  Lately 
alfo,  ibme  has  been  found  of  a  bluifh  or  moun- 
J^in  green,     i  Bergm.  Journ.  1792,  p.  290. 

Its  internal  luflre,  2.3.     Traufparcncy,  3.2. 

Bergm.  Journ.  17QO,  p.  69. 
Bergm.  JouTD.  lyijo,  p.  jj- 

S  4  It 
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moftly   ^H 


It  is  found  generally  in  roundilh  grabs, 
inferted  in  other  Hones;  but  IbmcEinies  in  large 
maffes,  never  yet  crj'tlallized. 

Frafture,  conchoidal,  approaching  to  the  un- 
even, feldom  imperfectly  foliated ;  and  then  it  is 
not  certain,  that  ic  is  not  different  lionet  or,  per- 
haps, a  variety  of  the  fame  *. 

When  large,  it  prefents  fmoll-grained  dlftinfi 
concretions  eafily  fcparabte. 

Its  hardnefs,  9.  Brittle,  Sp.  gr.  from  2,96 
to  3,27-5. 

it  eafily  withers  by  expofure  to  the  open  air. 

By  the  experiment  of  Mr.  Voight  and  Mayer, 
ic  is  fufible  into  an  enamel  in  a  heat  of  150°  or 
160°. 

Hitherto  it  has  been  found  only  in  bafalts  or 
traps,  and  not  in  wacke,  or  amygdaloid) ;  yet 
Wr.  Lievre  aflbres  us,  he  detefled  it  in  fome 
potftoncs  on  the  Pyrenees.     30  Roz.  397. 

This  ftone  is  attacked  by  digefticn  in  nitrous 
acid;  and  its  ferruginous  part  taken  up;  but 
chryfolites  are  not  afl'cdtcd  by  this  acid ;  and  thui 
we  have  a  fufficient  criterion  whereby  to  diftin. 
guiih  thetn. 


14th  Species. 
Obfidian. 
Icelandic  agate  of  fome,  lux  fapphJre  of  Huni 


I 


1  Bergm.  Joum.  1791,  p.  ^4*^ 
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Its  colour,  black  or  greyiHi  black ;  in  very  thin 
pieces  dark  green. 

Its  internal  luftre,  3.     Tranfparency,  i. 

It  is  found  in  detached  malTes,  or  inherent  in 
gneifs,  granite,  or  porphyry ;  generally  invefted 
with  a  grey  opake  criift.  Fichtel  fays  it  has 
been  found  in  the  form  of  a  twelve*lided  pyra- 
mid*. 

Its  fradure,  perfe^ly  concholdal,  fometimes 
iridefcent. 

Hardnefs,    10.     Sp.  gr.  2,348. 

It  melts  into  a  grey  opake  mafs. 

According  to  Mr.  Bergman,  Icelandic  agate 
contains,  0,69  file x,  0,22  arglll,  0,09  iron. 

We  have  no  reafon  to  fufpeft  it  of  volcanic 
origin,  as  it  is  found  in  Hungary,  inhering  ia 
gniefs,  and  diGntegratcd  granite.  Gerh.  Miner. 
5yft.  183. 


15th  Species. 
Sborl.     Schwartzer  Slangen  Shorl  of  Werner. 


Its  colour  is  black. 

Its  luflre  a,  common.     Tranfparency,  o. 

It  is  found  either  in  mafles  of  an  indeterminate 
form,  or  cryltallized  in  three  or  nine  fided  prifms, 
which,  when  incire,  are  terminated  with  three- 
fided  fummits. 

The  furface  of  the  cryflals  is  longitudinally 
ftrcaked. 

*  Beytr.  Zur.  Mineral  Qefcb.  Siebentwrgh.  SThcile.  (, 
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ht.  d'if.    " 


The  amorphous  fort  prcfents  thin,  flreight,  d'lf- 
tlnft,  columnar  concreiions;  fometimcs  paralHL 
fDtnetimes  diverging  or  ftelliform,  ftreaked,  ancf 
eafily  feparablc  from  each  other;  very  feldom  ir- 
rfguiar  granular  concretions. 

Its  fradture  conchoidal,  verging  to  the  uneven  ; 
and  hence  often  refemH'mg  the  flriated. 

The  longitudinal  fraflure,  foliated. 

Its  fragments,  3,     Gives  a  grey  ftreak. 

Its  hardnefs,  jo.  Its  fp.  gr.  from  2,92  to 
3,112. 

"When  heated  to  redncfs,  it  alters  its  colour  in 
cooling,  to  a  brownifti  red;  3146*,  it  becomes 
redder;  at  65°,  it  does  not  melt;  but  at  127',  it 
is  converted  into  a  brownifti  black  compaA  ena- 
mel;  at  147°,  it  becomes  more  porous,  and  its 
fi:rface  fbmcwhat  redder,  i  found  its  fp.  gr.  af- 
ter expofure  to  that  heat  2,143,  from  the  num- 
ber of  fmall  pores. 

The  word  fliotl  fo  frequently  occurs  in  mine- 
ralogical  writings,  and  has  been  fo  often  applied 
to  doncs  of  various  fpecies,  not  only  by  different, 
but  ofttn  even  by  the  fume  author,  that  it  becomes 
neceflary  to  point  out  the  different  fcnfes  in 
which  it  occurs  amongfl  the  moft  eminent  of  tbofe 
writers. 

The  term  iifclf  is  derived  from  the  Swedifli  , 
Jier/,  brittle,  and  was  firft  ufed  by  Cronftedi  to 
denote  a  clafs  of  ftones  of  a  columnar  form  and 
conlldcrable  hardncfs  and  dcniity;  their  fp.  gr, 
being  from  3  to  3,4.  But  it  unfortunately  hap- 
pened, this  clafs  of  (lones  comprehended  many 
of  different  fpecies,  fuch  as  balalts,  aiftinolites, 
&c.     And,  as  be  iranflated  this  vv«rd  into  Latin 
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^y  the  bafalt,  the  confufion  was  thereby  in- 

creakd. 

'    He  does  not,  hovever,  pretend  \t  is  alwayi 

cryftallized;  for,  he  diftinguifties  four  forts,  the 

i\\e  laft  of  whic>.  only  is,  he  fays,  cryftaliized, 

ill,  T/m  amorphous  marital  jhorl,  or  Jk-rlbtrgi 
this,  WaUerlus  ttlls  us,  is  his  own  148th  fpe- 
pies,  of  a  green  or  yellowifti  green  colour;  its 
fp.  gr.  3, zoo,  difficul'.Iy,  if  at  all,  giving  fire 
Vithftcel.  This  is  what  is  now  called  the  Ge- 
pieiner,  or  Coinmon  Aclinolite,  of  Werner,  as 
f^r  as  this  takes  in  the  aniorphous  Ion  only. 

2d,  'The  Jhorl  fpar  of  a  green,  and  fometimci 
of  a  white  colour;  this  is  the  bafaltes  fpalbofta 
of  >A^alleriil!,  and  probably  denotes  the  green 
foliated  hornblende  andihorlite. 

3d,  'The  fihrotts,  or  Jlrahl  Jhorl;  black,  green, 
and  white;  the  bafaUes  fibrofus  of  VVallcriys, 
which  is  the  cryftaliized  common  adinolite  of 
Werner. 

4tb,  The /horl  cryjial,  which  he  Iranflates  ba- 
falles  cryjlallifafus,  of  which  he  diftinguifhes  three 
colours,  the  black,  green,  and  reddifti  brown  | 
as  does  Wallcrius,  who,  deceived  bv  the  name^ 
comprehends  alio  the  pillars  of  the  Cii^nts  Caufe- 
Way  under  this  fpecles.  The  black,  however, 
IS  the  real  (horl  ■,  the  other  colours  probably  com- 
prehend aftinolites  and  tourmalines. 

Mr.  Bergman  alfo  diftinguifties  three  fores  of 
fliorl,  the  fibrous,  which  he  mentions  in  his  trca- 
tife  on  afbcftos,  the  cryftaHizfii,  and  thefcaly; 
this  lift  he  alfo  calls  hornblende  •;  but  the  firft 
melts,  i>er  /f,    into  a  grey  porcelain  mafs,  and 

*  I  Bergm.  107. 
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therefore  does  not  belong  to  this  fpeciea » 
the  crj'llallized  is  foftened  indeed  by  the 
blowpipe,  but  is  fcarcely  melted  into  a  bead, 
whereas  hornblende  melts  eafily,  and  therefore 
they  are  not  of  the  fame  fpecles ;  he  alfo  owns, 
that  the  cryflallized  fort  emulates  the  hardncfs  of 
cryftal,  whereas  hornblende  may  be  fcraped  by  a 
knife.  Again  he  diflinguiflies  the  cryftallized 
into  tranfparent  and  opake;  the  iranfparent  arc 
yellow,  or  brown,  but  moftly  green;  the  opakc, 
alio,  black  or  green. 

Thus  the  tourmalines  alfo,  to  fay  nothing  of 
bafakic  hornblendes,  will  be  comprehended  un» 
der  this  denomination. 

Mr.  Saulfure's  definition  of  the  charafters  of 
this  ftone  is  alfo  too  compreheufivej  it  is,  he  tells 
us,  "  a  hard  bright  cryftallized  flone,  pariiatly 
foluble  without  tffervefcence  in  acids,  and  fufi- 
hlcper/^.  Its  hardnefs,  lo;  its  frafture,  vitre- 
ous ;  its  fpccific  gravity,  far  exceeding  that  of 
cryftal;  its  colours,  green,  yellow,  or  black  i" 
to  which  he  afterwards  adds  white,  and  alfo  ba-> 
faitic  hornblende. 

Mr.  Rome  de  Lifle  conftantly  confounds  ftiorls, 
aftinolites,  tourmalines,  andbafaltic  hornblendes  j 
yet  he  o'.vns  that  he  long  Kefitated  whether  he 
fliould  not  confider  ihefc  lafl  as  a  diflinft  fpeciesj 
he  calls  them  volcanic  fliorls. 

To  Mr.  Werner's  fagacity  we  owe  the  prccife 
charaflers  by  which  thelc  different  fpecles  are  now 
accurately  difcriminated;  and  which  we  have 
enumerated  in  treating  of  each. 

From  the  indlfcrimiuate  application  of  this  name 

to  flones  of  different  fpecles,  wc  are  at  a  lofs  to 

know 
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know  to  which  of  them  the  few  analyfes  we  have 
of  fliorls  fhould  be  particularly  applied. 

Mr.  Bergman,  in  his  Treatife  on  Gems,  tells 
us,  that  fhorl  contains  a  larger  proportion  of  filex 
than  garnet  does  (and  in  garnet  the  filiceoua  is  the 
moft  copious  ingredient)  i  next  to  that  the  argil- 
laceous; and  next  to  that  the  calcareous  is  the  moft 
prevalent.  In  black  ihorls,  he  cells  us,  iron  is  in 
the  proportion  of  joper  ct.  however,  as  he  men- 
tions yellow,  brown,  and  green  ihorls,  it  is  uncer- 
tain to  which  of  them  this  gradation  of  ingredients 
ftiould  be  attributed. 

Mr.  Wiegleb,  indeed,  fcems  to  have  analyzed 
the  genuine  fliorl  of  which  we  here  treat;  yet  his 
account  differs  in  many  circumftances  from  that 
of  all  other  chemifts;  for,  in  the  firft  place,  he 
found  that  unlets  [he  union  of  irsconltiiueni  parts 
were  weakened  by  calcination  with  an  alkali,  fpi- 
rit  of  nitre,  even  by  long  digeftion,  could 
dilTolve  no  part  of  it  ■•.  And  again  he  tells  us, 
it  contains  no  calx,  but  only  0,3416  filex,  o,4r2j 
argill,  o,ao  iron,  0,0541  manganefe-j-. 

Mr.  Chaptal,  on  the  other  hand,  relates,  that 
he  found,  in  the  black  prifmatic  (horl  of  Gcvau- 
dan,  o,5z  filex,  0,37  argill,  0.05  calx,  0,03 
manganefe,  and  0,03  of  iron,  z  Chaptal,  p. 
123. 

Mr.  Sauffure  alfo  informs  us,  that  the  fhorls 
he  examined  were  in  great  mcafure  foluble  in 
nitrous  and  all  the  mineral  acids  without  any 
previous  operation,  and  contained  both  magnefia 

*  I  Chym,  An.  ijSj.  p.  246. 
t  t  Crsll  B*}-Uagc.4  Hivick.  p.  jj. 
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and  calx,  as  well  as  argill,  filex,-  and  iroR. 
Sauff.  p.  64,  65,  &c. 

Mr.  Bergman  even  thinks  calx  an  ingredient 
cflential  lo  fliorl  •.  In  tlje  anilyfis  he  gives  us 
of  the  black  cryflalliztd  llioil  ol  Mount  Albano, 
be  found  both  calx  and  niagnefia,  but  this  was 
moll  probjbly  a  balahic  hornblende. 

Mr,  BindheiJii  alfo  found  21,6  per  ct.  in  what 
he  calls  iirilVivatic  ihorl  difcuvered  in  liincHone  16 
the  Carpathian  Mountains;  bil  it  is  not  clear,  u 
no  delcripiion  is  given,  what  floneit  really  was. 
Mr.  Bergman  thinks  it  Has  a  zcolyte  -f-, 

1  tritd  Mr.  Wicgltb's  refuit  fynthetically,  and 
m  found   a  compound  exactly   formed  as  his  rcfull, 

■  omitting   only   the    manganefe,    fcarcely    futible 

H  at  i4S"i  it  formed  only  a  greeniOi  black  porous 

I 


To  comprehend  in  one  view  the  different  fignt-  i 
fications  of  this  term,  we  may  obfcrvc,  that  what  ' 
are  called, 

Klile  Sherh,  are  Jliorlites,  or  acicular  baro- 
felcnitcs; 

Teiioiv,  bafaltic  hornblendes; 

Reddip  brown,    bafaltic   hornblendes,   and  ] 
fomeiimes  tourmalines; 

Crecrit    it  fibtons,    fhorlaceous,    or  virroutj 
aftinolites;  if  grofftr,  ptehnitesi    fome- 
times   even   hornblende  is  called    grcea  \ 
flwr)  t ;  ' 


*  Pchwfd.  Ahhan J.  1784,  p.  113. 
y  1  ihy.  Ann.  1784,  p.  3^6. 
:  For  iiitlaiice,    by  Mr.  Bcflbn, 
Cttl-nLen,  p.  37,  j8. 
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Teurmalmel 

Violet,  thumerftelD; 

Biue,  fap[)are; 

hltick,  and  hexagonal,  or  volcanic,  are  alio 
bafaltic  horDblende; 

Hid  poris,  longitudinally  ftreaked,  have 
been  lately  found  in  Hungary,  i  Raab. 
168.  I  havealfoobferved  one  in  Leflte's 
colleiSion  O.  171;  but  (o  fmall,  and  fo 
firmly  Ituck  in  quartz,  that  I  could  make 
no  experiments  upon  it.  RubelUtes  %ie 
alfo  fo  called. 


1 6th  Species. 


Tourmaline. 


rS'ffi^^^ 


The  ufual  colour  is  brown,  often  fo  darl 
when  not  held  to  the  light,  it  fccms  black,  yet 
often  fo  light  as  to  approach  to  the  hyacinth  red; 
fometimes  it  verges  to  the  olive  green,  or  dark, 
green;  it  is  even  found  blue.  Mr.  Bergman 
tells  us,  that  of  Ceylon  is  dark  brown,  or  yellow- 
ifli;  that  of  Brazil,  greenilh,  bluifli,  reddifli,  or 
yellowilh  brown;  that  of  Tyrol,  by  refleifted 
light,  blackilh  brown  ;  but,  by  tranfmittcd  light, 
yellowifti,  or,  in  thin  pieces,  grcenifli.  That  trf 
Switzerland  blackifh. 

Its  internal  luftre,  2.3.  Tranfparency,  3.4.1. 
and  1,  whenblack. 

it  is  found  in  detached  blunt-edged  pieces,  or 
grains,  or  crydailized  la  flender  three  01  nine  Tided 
prifms,  with  a  tetrahiedral  fummit. 

Tht 
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The  furfacc  of  thefe  cryflals  is  often  fmoolh, 
but  often  alfo  longitudinally  feamed. 

Its  frafliirc  conchoidal,  yet  fomeiimes  difco- 
vers  fome  tendency  to  the  foliated. 

Fragments,  3.  The  detached  amorphous  pie- 
ces difcover  columnar  concretions. 

its  hardnefs,  from  9  to  it.     Sp.  gr.  from  3,05 

But  its  moft  remarkable  charafter  is  the  elec- 
trical power  it  acquires  when  heated  to  about 
200°,  of  Fahr.  fo  that  it  attrafts  and  repels  afties, 
and  other  light  botiies;  yet  this  property  is  faid 
to  have  alfo  been  found  in  opake  fhorls.  2  Bergtn. 
p.  124. 

It  reddens  when  heated,  and  is  fullble  per  fe^ 
the  cryftalized  with  intumcfcence;  and  that  from 
Ceylon  or  Tyrol  forms  a  wkiitjh  fpungy  enamel ; 
the  uncryftallized,  that  of  Brazil,  melts  more 
difBcultly. 

Hence  we  fee  that  tourmalines  differ  from 
ihotls  generally  in  colour  and  tranfparency;  but 
chiefly  in  the  rcfults  of  their  fufion. 

Neither  inicrocofmic  fait,  nor  mineral  alkali, 
readily  flux  it;  nor  borax,  though  its  ai5lion  is 
more  fcnfible. 

The  mineral  acids  extraft  both  calx  and  iron 
from  it  when  barely  pulverized,  and  after  long 
digcftion  or  difliliation  ;  but  do  not  deconipofe  it 
pctfeftly  without  particular  management. 
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'Hie  proportion  of  ingredienrs  in  the  tourmalines 
of  Cei  Ion,  Tyrol,  ami  Brazil,  actording  to 
Mr.  Bprgtnan,  and  in  that  ot"  Mount  (iotliard, 
in  SwiffL'rlindj  according  to  6(ruviUs,  is  as 
ftHlows : 

C/yion.    Tyro!.    Brazil,  St.  Gothard. 
Silex          37         43         31  37,5 

Argill         ^9         42         39  7,^>S 

Calx  15         12         It  10 

Iron  9^5  9 


.\'jX\\   Si>ecies. 

Thumerftone*.  Shod  Violet  deDauphine,  Glais 
Shorl  of  fome. 

Its  colour  is  clove  brown,  often  very  light,  or 
inclining  to  red,  greenifli,  or  pearl  grey;  or  io- 
cliniiig  to  violet,  or  black. 

Its  lullrc,  2.  Tranfpaiency  of  the  amorphous, 
2.1;  of  the  cryftallized,  j.4. 

It  is  foi^nd  cither  amorphous  or  crvQallized  1 
the  amorphous  is    iamellir,  and   nearly  foliated. 

Thccryllallizcd  forms  fLt  rliDHiboidal  cryllals, 
R'hofc  angles  are  truncated. 

The  faces,  except  where  truncated,  EcnersIIy 
longitudinally  ttreaked;  the  grev  arc  often  cellu- 
lar, and  the  cells  filled  with  the  brown  variety. 

The  fr.)<nure,  minute  conchoida),  inclining  to 
the  uneven.     Fragments,  3. 

•  I  Bergman,  Jouro.  rySS,  p.  55,  sod  s&j.  i  He'.vct. 
nUcu.  160. 

T  Jt. 


Its  hardners. 
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10,  9.    Brittle.    Specific  grar. 


I      When  heated  little  above  rcdncfs,  it  fwells  and 
' 'foams  like  zeolye,  which  proves  it  to  be  fpeci- 

ficiiUy  difTerent  from  ihoils,  and  at  Uft  inelts  into 

a  hard  black  enamel. 

According  to  Mr.  Klaproth,  it  contains  0,527 

filex,    0,2.56    arglll,    0,094  calx,  0,096  calx  of 

iron,  and  fome  manganefe. 

It  is  found  cr3'ftaliized  in  Dauphine,  and  near 

Bareges,  and  amorphous  in  Saxony,  near  ThoiUs 

whence  Mr.  Werner  calls  it  Thumerftein, 


iSth  Species. 
Prchnitc  *. 


This  (lone  has  been  denoted  by  various  namcf." 
By  fome  it  has  been  called  green  fhorl;  by 
others,  emerald,  or  prafiuni,  or  chryfoprafium ; 
and  even  felifpar,  and  chryfolite,  and  zeolite  of 
the  cape. 

Its  colour  is  apple  green,  or  greenifli  grey,  of 
various  degrees  of  incenfity. 

Its  external  iulire,  3.  Its  internal  lefs,  and  of 
the  pearly  kind.     Its  tranfparency,  3.2. 

It  is  found  both  amorphous  and  cryftallizeij. 
The  amorphous  prefents  either  a  foliated  or  ftri- 
ated  texture;  the  foliated  conlids  of  large  or 
fmalUgralncd  difiindt  concretions,  and  the  (triated 
forms  imperfedt,  flender,   columnar  concretions- 


•  I  Bcraman't  Journal,  1790,  p. 
>].     I  Aon,  Ch/.iai. 
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The  cryftallized  forms  either  low,  fmall,  comprcf- 
fed,  flat,  quadrangular prifms,  or  tables;  and  ibme 
with  truncated  angles,  and  heaped  together,  or  io 
groups. 

The  principal  frafture  is  foliated,  fcldom  ftrU 
ated;  the  crofs  fraiture  uneven,  and  Bne  grained, 
lis  hardnefs  from  9  to   lo.     Brittle.     Its  fp.  gr. 

Expofed  to  the  blowpipe,  it  fwells  and  foams 
when  heated  to  rednefs  ftill  more  than  zeolitei  do, 
and  melts  into  a  brown  enamel,  fmooth  on  the 
outfidc,  but  fpungy  and  porous  underneath. 

Of  the  ufual  Huxes  borax  is  the  moft  CiTec- 
tive;  with  alkalis  it  forms  only  an  enamel,  but. 
microcofmic  fait  forces  it  into  an  opalefceac 
glafs. 

By  the  analyfis  of  Mr,  Klaproth,  it  contains 
0,4383  filex,  0,3033  argUI,  0,1833  calx,  0,0566 
iroii,  and  0,0183  of  waterand  air. 

By  that  of  Mr.  HaflenfraEZ,  0,50  files,  0,204 
argill,  0,233  calx,  0,049  '■''^"f  o>oo9  water,  and 
0,005  ^^g"^^3' 

This  ftone  was  firft  found  near  the  Cape  of 
Good  Hope  by  Capt.  Prehn,  hence  Mr,  Werner 
calls  it  prehnite.  Lately,  it  has  been  difcovcred 
near  Dumbarton,  in  Scotland,  by  that  accurate 
obfervcr  Mr.  Grotfche.  It  hasalfo  been  found  in 
X)auphine. 

Inluftre,  texture,  and  iotumcfcencc,  it  rcfem- 
bles  zeolites,  but  differs  in  hardnefs,  I'pecific  gra- 
vity, colour,  relation  ro  flures,  and  alfo  in  con- 
flitution,  for  it  contains  iron;  neither  does  it 
gelatinatc  with  acids  as  zeolites  do.  On  rheothct 
hand,  it  differs  from  ihorls,  by  its  frafture,  intu- 

;-^rcence  when  heated,  greater  fufibiliiy,  and  rlie 
T  2  porofity 
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poroCiy  of  its  enamel.  Hence  Mr.  VVenicr  jaffl^.' 
conGders  it  as  a  particular  fpecies^  but  oearl^ 
allied  to  zeolite. 


19th  Species, 
.^elite,  or  Siliceous  Zeolite  *. 


Its  colour  is  light  grey,  fometitnes  with  1  tinge 
of  red,  or  yellowiQi  Wown,  green,  or  yetlowiflk 


Its  form,  luberofc,  or  knotty. 

Us  fraifture,  llriaud,  but  fometimes  fptioterf^ 
like  quartz, 

lis  hardnefs  from  9  to  10.  Sp.  gr.  2,515, 
when  penetrated  with  water,  of  which  thefc  Rones 
abforb  about  ^L  of  their  weight,  and  fometimcs 
more. 

The  external  charaAers  are  but  imperfeflly 
given,  as  I  neither  pofTefs  any  fpecimcn,  nor  haw 
ieen  any  juft  defcription  of  it. 

Treated  by  the  blowpipe  it  intumefces,  anA^ 
gives  a  frothy  mafs.  '  I 

It  contains  from  0,62  to  0,69  filex,  0,18  CT  ^ 
0,20  argill,  G,o8  or  0,16  calx,  and  0,03  or  0,04 
of  water.     Per  Bergman,   Mem.  Stock.  1784,  p. 
114. 

Thefe  ftoncs  hare  hitherto  been  found  only  la 
Sweden,  at  Adelfors,  and  Meffcberg,  and  muft 
cot  be  confounded  with  zeolites  mixed  with  liles  , 
or  cakedony,  which  are  much  more  common^  d 

*  Scbwcd  Abhandl.  1784,  p.  114. 
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snd  aboond  in  Auvergne.  They  have  hitherto 
beenclafled  with  common  zeolites,  bccaufe  ihey 
confift  of  lilex,  argil!,  and  calx,  in  a  proportion 
progreflively  diminifhing,  and  anfwer  to  Mr. 
Bergman's  (ot mvii  fac,  as  he  hitnfclf  tells  ug, 
and  becaufc  they  contain  water,  and  Iwcll  or  froth 
before  fufion,  and  have  a  ftriated  texture.  But, 
if  thefc  reafons  were  valid,  prehnitc  fhouid  alfo  be 
reckoned  a  zeolite ;  for,  its  compofuion  corrc- 
fponds  wiih  the  formula  _/jf;  it  concains  water, 
intuir.efces  before  fulion,  and  has  a  fttiated  tex- 
ture; yet  moll  mincralogifls  confider  it  as  a  dif- 
rinft  f['ecies;  the  proportion  of  ingredients  muft 
be  coniidered,  and  in  this  cafe  the  proporsion  qf 
water,  which  I  look  upon  to  be  cfTeniial  to  zeo- 
lites, is  wanting;  for  this  ftone  contains  only  3 
or  4  per  ct.  a  proportion  not  exceeding  that  in 
feveral  other  fpecies  of  ftones,  and  merely  acci- 
dental; indeed,  any  quantity  below  5  per  ct.  (ex- 
cept a  metal)  makes  no  alteration  in  the  notable 
properties  of  any  ftone,  as  I  have  before  re- 
marked. 

On  the  other  hand,  a  hardnefs,  not  fufficient 
to  gire  fire  with  fleel,  is  a  property  laid  down  as 
one  of  the  criteria  of  zeolites  hy  Cronftedt,  other- 
wife  fufficiently  carelcfs  of  external  charaders; 
and,  in  cffefl,  is  found  in  all  thofe  that  poffefs  the 
true  conftitoent  pans  of  zeolite,  and  in  due  pro- 
portion; befides,  its  fpecific  gravity  is  confidera- 
bty  greater  than  that  of  zeolites.  The  abfence 
of  iron  is  not  a  fniiicicnt  reafon  to  annex  it  to 
zeolites;  for  even  Bergman  allows  that  zeolites 
may  coiwain  i  per  ci.of  iron. 

Hyalites  approach  much  nearer,  nnd  yet  are  a 
dillind  fpecies. 

T  3  The 
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The  red  zeolite  of  Adclfors  is  generally  rec- 
koned among  the  zeolites  that  ilrike  fire  with 
Iteel''';  )  ecMr.  Bergniao  exprcflly  iciisusit  gives 
no  fparks.  Schwed.  Abhandl.  17S4,  p.  iij, 
And  Swab.  2  Mem.  Swed.  p.  434. 


aoih  Species. 
Zeolite  -|-. 


Its  colour  is  white,  yellowifh,  or  reddifti  white, 
trick  red,  grecniih,  or  blue. 

It  is  found  both  amorphous  and  cryftallized, 
the  latter  in  cubes,  or  hexahidral  para  lei  opepidi, 
or  tables,  or  cuneiform,  or  capillary,  or  in  tri- 
angular pyramids  J ;  fomctimes  with  24  or  a6 
faces,  &c.§.  the  former  frequently  in  a  mealy 
or  fandy  form. 

Its  luftre,  filky  or  pearly,  1.3.1.  Tranfpa- 
rency,  2.3.4.1. 

Its  texture,  fibrous  or  ftriated,  often  both  in 
ihc  fame  fpccimen ;  either  ftelliform,  or  ftopi- 
form ;  rarely  foliated,  and  only  when  tryftallized 
in  hexahsdral  pril'nis.     Kraginents,  2. 

Its  hardnefs,  from  6  to  S ;  rarely  4.  It  abforbs 
from  -jV  ^o  TTT  of  ''*  weight  of  water. 

Its'  I'pccific  gravity  betotc  abforprion  is  from 
2,0710  2,2141  and,  af[cr  abfor^(tion,  from  2,13 
to  2,3 ;  but  fomctimes  it  is  mixed  with  quari^ 
or  calccdony,  and  then  may  rife  to  2,4. 

*  Brifl'.  p.  141.     a  BerT.  Beob.  ui. 
t  Born.  Fhyf.  Arbeitung  2  Stuck,  p.  71. 
t  Chy.  Ann.  1790.  p-  43»' 
5  Duloin.  on  3  Bcrgni.  2^$. 
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It  is  partially  and  flowly  foluble  in  the  three 
mineral  acids  without  effervefcence,  and,  if  they 
be  not  in  too  great  quantity,  it  gelatinales  moft 
commonly.  The  acetous  acid,  at  Icatt  the  com- 
mon, does  not  affeft  the  gelatination.  The  fili- 
ceotis  part,  being  undiffolved,  is  that  which  forms 
a  jelly.  Radical  vinegar  dillolves  the  calcareoui 
part.  Sometimes  an  indantaneous  efTervefcence 
may  be  produced,  as  in  the  red  foliated  zeolite  of 
Adelfors.  2  Mem.  Swed.  p.  4.36.  But  this 
arifes  from  a  flight  quantity  of  calcareous  fpar, 
with  which  it  is  contaminated.  VanTroil,  p, 
375.  Mem.  Swcd.  454. 

When  heated,  moft  zeolites  froth  and  foam 
nearly  as  alum,  before  fufion  emit  a  blue  phof- 
phoric  light,  and  finally  melt  into  a  white 
femitranfparcnl  frothy  enamel,  not  hard  enough 
to  cut  glafs,  and  which  is  itfclf  foluble  in  acids  •. 
Mineral  alkali  promotes  their  vitrelcefice  moft, 
next  borax,  microcormic  I'alt  leaft.  3  Bergm. 
226. 

The  zeolites  analyzed  by  Mr.  Bergman,  Mayer, 
9iid  Pelletierj  comaiaed  as  follows : 


*  3  Bora,  PhyCc;  Aibcit,  p.  7}. 
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Aiid  tixcil  airj 
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0,005  nia,i;r)c(ii,  in 
fame    flonc* 
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Hen;tf  we  f-re  iliat  any  pro|icrtion  of  fikx,  ar~ 
gill,  calx,  and  water,  is  lufljcicnt  to  CLiiftituce  '^1 
a'zcolite,  I'o  that  riic  fikx  exceeds,  and  that  the 
coni|i(Kiii(i  is  fiifible  to  an  enamel.  For.  the 
Zeolite  of  Ha"ll(  lUiit  poiflrlies  the  properties  of  a 
ztolite,  though  ihe  jKoponionof  argiil  be  Imallcr 
than  that  of  calx,  contrary  to  what  happens-  in 
alt  tbe  oUiiT  zeolites. 

Hence  Mr.  Uergman's  formula  fhould  here  be 
/ill,  and  not  J?a"i.  as  the  proportion  of  magnefia 
is  ablolutcly  infigiiificant,  nnd  Iron  is  ever  acci- 
dental in  this  ipccics.  Pure  zeolite  neccflarlly 
excludes  it.  1  mult  alfo  add.  that  ihc  fpeci6c 
g'-.vity  of  zeolite  of  Hitllelladt  exceeds  that  of 
oilier  zeolites,  being  2,417. 

Zeolites  generally  polfcfs  two  properties,  viz. 
gelatinaiiun  with  the  mineral  acids,  and  intu- 
niercence  before  fudon;  nciihrrof  which  is  pecu- 
liar to  tnem,  hut  one  or  other  of  them  fecms 
cflenlial  tolhcnij  and  fcoihj  I  bclitve,  are  pof. 
feflbd 


Zeolite.  xZx  „ 

fcfled  by  no  other  fubfl^mce,  except  lapis  lazuli, 
;ry  high  heat,  antl 


which  inturaefcej  only  i 


gc 


Ijtinates  on' 
I  ft. 


ly  af(ci 


ea.lcin«io[i. 


Mr.  Swab 


bfcrvcd, 

that  a  mixture  of  eqiinl  [mrts,  fine  clay  and  Jiinra' 
I'otms  a  giafe  which  gclarinatc3  wlili-  aciOs,  So 
docs  a  mclt<<l  nuls  ot  C4|it4l  part?,  Unie  and 
quartz,  i  Mcni.  Swfd.  \,.  ^^^.  The  clay  in 
die  tornici  VApecinwac  alio  contains  61ex;  Mr. 
FellrtKr  lound  cbc  iiUt'L-ous  ore  of  zinc,  alfo  tOt 
gdaticaic,  but  '!'>f&  net  intuiicfce. 

(Jn  the  o-')ci-  hand,  all  zeolites  do  not  gelati- 
nate,  j>cr  Mr  Swab,  2  Mem,  Swed.  415.  5 
Btrgai.  p.  Z2B.  'lin:>t^Utes  of  Hivileftadt  alfa 
gel.utn.ite,  but  not,  until  previoiifly  calcined,, 
per  Mr.  Sw;ib,  Sived.  Abhuod],  1784,  p.  6o« 
'Ihcztolites  of  the  Hartz  do  not  gelntinite;  nei-, 
thcF  do  the  cryitallizca  oj  lulAiid,  or  Feroe^  as 
fomc  lay  *. 

Again,  as  to  ihtumffance,  fcvcral  fiones  intu- 
mefcc  before  fufion,  as  prchnitc,  thumcrflein, 
&c.  Lilaliic,  and  leveral  zeolites,  do  not  iniu- 
mcfce,  per  Bergman,  Sived.  Abhandl.  1784,  p. 
115.  or  only  very  flightly. 

As  zeolites  imbibe  water,  they  frequently  efflo- 
refce  by  cxpolurc  10  the  air;  and  as  they  exift 
in  a  rounded  form  in  traps,  the  cavirifs  in  rhcfe 
frequently  arife  from  the  tailing  ot  waJhing  out  of 
the  mouldered  zeolites. 

This  flone  often  palfcs  into  calcedony. 

*  LaTiuB  Ilarlz,  p.  335.     t  Lflmpc  Maga.  p.  jq. 
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2ift  Species. 


»84 


Silicecus  Cenus„ 


a  I  ft  Species. 

Staurolite,  or  crofa  (tone  of  St.  Andrcafbei^, 
theHartz*.     Kreutz  Cryftal  of  the  Germans. 
Hyacinth  Blanche  of  2  Rome,  p.  299. 

Of  this  ftone  there  are  two  varietiej.  The  fe- 
eond  is  very  fcarce,  having  occurred  but  once. 

The  colour  of  the  firft  is  milk  white  j  of  the 
fecond,  brownifti  grey. 

Their  fliape  is  [hat  of  two  quadrangular  tables, 
or  flat  quadrangular  prifms,  bevllledat  the  edges, 
and  interfcifting  each  other  at  right  angles,  Some 
difference  may  lake  pkce  as  lo  the  form  of  the 
edges,  ami  the  angle  of  interfeftion. 

'ihccryftals  of  the  zd  variety  are  moft  cam* 
pionly  fuicated. 

The  tultre,  both  external  and  internal,  is  va- 
riable. Of  the  firft  generally  2  ■,  and  of  the 
waxy  kind,  that  of  the  fecond  pearly ;  and 
fomewhat  ftronger  than  that  of  the  firft. 

Tranfparency,  1 .3.3.  The  frafture  of  both  Is 
foliated.     Fragments,  3. 

Hardnefs,  9;  brittle.  Sp.gr.  of  the  firft, 
2,355:  of  the  fecond,  2,361. 

Gradually  heated,  both  decrepitate  and  lofe 
0,15  or  0,16  of  their  weight,  and  as  fome  fay, 
flightly  intumefce+,  and  then  fall  in  powder. 
This  powder  is  infufible  at  150°,  but  by  pure  aif 
is  converted  into  a  white  enamel. 

Mineral  alkali  fluAes  both  varieties  into  a  frothy 
enamel;  that  of  the  fir  ft   is  white,  that  of  the 


utf  a  Eerglwu.  p.  '3. 
-'f  J  Lcmpe  Mag.  p.  J9. 
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Lapis  Lazuli. 


sSj 


fecocd  purplilh,  and  yellowilh.  Borax  and  mi- 
crocofmic  laic  tffervefce,  bu:  fcarcely  unite  to 
them,  yet  reduce  tliem  to  a  porous  grcenifti  opakc 
mafs. 

Acids  do  not  fenfibly  effervefce  with  them, 
yet  they  have  Ibme  ai^ton  on  them  ;  as  the  con- 
centrated vilriolic  takes  up  a  little  argill,  and  the 
nitrous  and  marine,  alfo  argtll  and  baryits;  but, 
after  calcination,  aqua  regia,  llightly  cffervelces 
with  theiu,  and  takes  up  Ibmc  argill  and  ba- 
rytes. 

According  to  Mr.  Weftrumb,  the  firft  variety 
coniains  0,^4  filex,  0,20  barytes,  0,20  argill, 
0,16  of  water.  The  fecond  variety  contains 
0,475  'i'^^j  o>'°  barytes,  0,12  argill,  0,16  wa- 
ter, and  0,045  ''^'^"  ^""^  mangancfe. 

According  to  Mr.  Heyer,  the  6tft:  variety  con- 
tains 0,44  liilex,  0,24  barytes,  0,20  argill,  and 
0,12  of  water, 

This  ftonc  is  commonly  confidered  as  a  zeolite; 
t^ut  we  fee  that  its  compofiiion  is  totally  diSereat, 


22d  Species, 
Lapis    Lazuli. 

Its  colour  is  of  different  (hades  of  blue,  moftly 
light,  or  deep  azure,  with  white  fpots  of  quartz, 
and  often  with  bright  yellow  fpccks,  or  veins  of 
fulphur  pyrites. 

Its  (hape  amorphous. 

Itslurtre,  o.     Tranfparency,  o.i. 

Fracture  uneven,  nearly  earthy.  Fragments,  z, 

Hardnefs, 


2.84.  SiticeoKs  Ctnus. 

Hardncfs,  from  S  to  9.  Sji.  gr.  from  i,76w 
2,945  Briflbn. 

■A  fpeclmen  of  my  own  coileciion,  very  pure, 
2,896. 

It  retains  its  colour  in  a  heat  of  100",  which 
Aflinguiflies  it  from  cupreous  ftoncs,  but  in  a 
higher  heat  it  intutnefccs,  and  melts  into  a  ye\- 
lowifh  black  tnafs,  and  in  a  Hill  higher,  loawht- 
rid*  enamel.     2  Margra.  p.  ^23,  324. 

If  pulverized,  and  treated  with  acids,  it  givci 
fomc  figns  of  eflervefcence;  if  calcined  it  docs  not 
cffervcfcc,  but  gclatinates  with  the  mineral  acids.  , 
Magr.  Ibid.  p.  319. 

It  has  not  as  yet  been  properly  analyzed.  Mar- 
graaPs  inquiries  were  chiefly  dircdted  to  the  invef- 
[igation  of  copper.  He  found  none  but  barely 
iron,  files,  calx,  and  gypfuni.  Mr.  Rinmande- 
tr&ed  thefparry  acid,  §  2^1. 

It  is  found  only  in  the  confines  of  Siberia  and 
Tartary,  or  China;  and,  lately,  as  is  reported, 
io  America. 


23d  Species. 

Chryfoprafium  *. 

Generally  of  an  apple,  or  light  leetc  green, 
ibmetiines  approaching  to  the  grafs  gretn,  or  [o 
the  olive  green,  or  pale  grcenilh  grey. 

Always  amorphous, 

Lullre  I,  almofl:  o.     Tranfparency  23. 


pV-.: 


•  Wcvitet'tCronft.  p.  99. 

Fraflurc, 


Vefuvlan.  2% 

Frafture,  even,  or  inclining  to  the  Tplintery, 
Fragments,  from  2  to  3. 

Hardnefs,  from  10  to  ;  2.  Sp.  gr.  2,479,  by 
my  trial. 

Heated  to  130",  it  !of«  iis  colour,  whitens, 
and  become?  opake.  It  is  iiifufiblc  at  168°;  by- 
pure  ait  it  gives  a  wbitc  compaft  enamel.  Pow- 
dered and  heated  with  two  parts  vegetable  alkali 
il  gives  a  violet  glafs;  with  mineral  alkali  or  bo- 
rax, it  gives  a  brown  gUrsj  with  raicrocofmic 
fait,  a  honey  yellow  *. 

By  the  Hnalyfis  of  Mr.  Klaproth,  in  which  ihe 
mod  confummate  Jkill  and  accuracy  are  difplayed; 
it  contains  c,o6  of  fiiex,  0,01  calx  of  nickel, 
0,0083  l''"^>  0,0383  Argill,  and  o,oo8j  calx  ot' 
iron. 

It  often  paffcs  into  cakedony. 

24th  Species. 
Vefuvian,  or  white  Garnet  of  Vefuvius. 

Its  colour,  white  orgreyifti  white. 

Always  cryflaUized,  either  with  12,  18,  24,  36, 
or  even  56  faces,  fometinies  pentagonal,  trape- 
zoidal, or  triangular,  S(c.  from  the  fize  of  a  pin's 
head,  to  that  ot  an  inch;  and  moll  frcqucinly 
decompofed.  Found  principally  in  the  lava  of 
Veiuvius,  or  other  ancient  lavas,  particularly  in 
Italy,  and  in  the  prirjiordiil  ftoncs  of  Vcfuvlus. 

Gioeni.  37.  Buthrely  alio  in  fome  granites  of 
the  Pyrenees,  and  among  the  gold  ores  of  Peru. 
40  Koz.  Journ.  p.  393. 
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1  Cell.  Beob.  3  Sluck.'p.  }9,  and  40. 
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SilUeous  Gems, 

I  ufffe,  3  J  but,  as  they  are  commonly  in  a 
flateuf  decotnpofiiion,  o. 

Tranfparency,  when  frefti,  3.2;  but  generally 
from  dtcoiiipofition,  c. 

Fratfluretoliarecl,  inclining  to  conchoidal. 

HanJuefs  when  iniire,  from  8  to  g;  when 
mouldcniig,  5  or  b.     bp.  gr.  2,4648. 

I'ufililr  f-i-r  It  hy  the  blowpipe,  but  difficultly. 
Mi"i:ul  alkali  Icjrcely  fluxes  them,  borax  and 
microcol'mic  r.ilt,  very  flow ly. 

Mr,  Bergman  foLinJ  them  to  contain  0,55  6Iex, 
o,39argili,  and  o,c6  lime,  butnoiron,  or  fcarce 
any.     3  Dcrgm.  p  io6, 

The  decomposed  ftjte  of  this  (lone  does  not 
profetd  merely  from  the  aflion  of  the  air,  nor 
expoture  10  fuiphureous  vapours,  but  principally 
from  ihe  heat  to  which  it  was  expoUd  ■,  for  it  is 
found  opake,  and  mouldering  even  in  the  midft 
of  lolid  matTes  oi  lava,  as  Mr.  Werner  has  ob- 
fcrved.     4Hctvet.  Msgaz.  p.  241. 


a  5th  Species. 

Shorlite  •.  Shorlarttgcr  Berylt  of  Werner's  Mine* 
ral  Syllem.     Slangenftein  of  Leflte. 

Its  colour,  grecnifh  white,  fometimes  inclimng 
to  yellowifh,  or  fulphur  yellow. 

Moltly  found  in  irregular  oblong  maffes  or  co- 
lumns, inferted  in  a  mixture  of  quartz  and 
mica,  or  granite.    Mr.  La  Peyroufc  tells  us,  h« 

*  Werner's  Croiift.  p.  169.  Weiflcn  flangen  ihorl.  i 
Cby.  Ann.  1788,  p- J50. 


Shoriiit, 


3 
I 


found  fome  io  fmall  lamellar  maffes  on  the  Py- 
renees *. 

Luftre,  2.     Tranfparency,  2.1. 
Itsfrafture,  uneven,  and,  feemingly,  fonacwiiat 
foliated. 

Hardnefs,  from  9  to  10.  Sp.  gr.  3,530,  per 
Klaproth.     j  Chy.  Ann.  178S,  p.  390. 

Infufible  at  168°,  and  no  way  altered  by 
heat. 

Mr.  Fcrber  mentions  a  white  ftiorl  found  in  the 
Bannar,  which  phofphorefces  when  fcrapcd  in 
the  dark.     Nov.  Afia  Pctrop.  1785,  p.  26^. 

By  the  analyfis  of  Mr.  Klaproth  11  contains  0,50 
filex,  and  0,50  argill;  by  that  of  Mr.  Bergman, 
0)5z  argili,  0,46  filcx,  and  0,02  water. 

This  fubftance  was  called 7i6or///f  by  Mr.  Kla- 
proth, than  whom  we  cannot  have  a  better  guide. 
It  cannot  be  the  fubftance  called  while  Jborl  by 
the  French;  as  Abbe  Hauy  thinks  this  rather  of 
the  feltfpar  fpecies;  and  Mr.  D'Arcet  found  it  fu- 
fible  in  a  porcelain  heat,  and  fo  did  Mr.  Chaptal; 
and  accordingly  it  contains  0,55  filex,  0,25  ar- 
gill, 0,13  magnefia,  and  0,07  lime.  By  his  ana- 
lyfis,  2  Chaptal,  p.  124.  But  that  called  white 
ihorl  by  Mr.  LaPcyroufe  is  moft  probably  our 
'fliorlite;  for,  he  found  it  infufible  in  the  flrongeft 
heat. 

The  zvhilejhorl  of  the  French,  at  lead  of  Mr. 
Chaptal  and  Abbe  Hauy,  is  moll  probably  that 
fcnl  CO  Saxony  by  Mr.  Shreiber  from  Dauphiiit, 


J 


aBS 


Siliteevs  Genus. 


of  which  Mr.  Hoffman  gives  ihe  followiog 

fcription  *: 

Its  colour  is  greyiffi  white,  but  being  covered 
with  iron  ochre,  it  fcems  oi  a  fmurry  yellow. 
Cryflallizcd  in  quadrangular  thin  tables,  whofc 
edges  arc  fomcwhat  convex,  and  heaped  on  each 
other. 

Its  cxtcrnel  luRrc,  z.  Interna),  i.  Tranlpa* 
rcncy,  3. 

Its  fracture  compaft,  approaching  tothceten. 
Its  fragments,  3. 

Its  hardnefs,  10.  Its  fpecific  gravity  he  cwild 
not  determine. 

Shorlite  paHes  into  fcUfpar. 

sfith  Species. 
Rubellitc,  Red  Shorl  of  Siberia  "I-. 

Its  colour,  crimfon,  blood,  or  peach  red. 

It  occurs  in  accumulated  groups,  ot  a  middle 
or  large  fizc,  with  ftrelght  lubular-iike  flria.  Its 
furface  rough. 

Its  external  luflre,  a.  Infernal,  2,5.  Tranf* 
parcncy  2,  at  the  edges  3;  tranfmitting  a  ycUowr- 
i{h  colour. 

Its  longitudinal  fraftute  delicately  fibrous, 
with  flcnder  diftinft  concretions. 

Its  crofs  traOure  even,  inclining  to  the  con- 
choid al. 

Tragments,  3.  Hardnefs,  10.  Britcle,  Sp. 
cr.  3,100. 


•  t  Sergm.  Jautn. 
f  a  Chy.  Aun. 
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0/.-?/  Edlcr.  ^^ 

'  Heated  tOTtJiiefs,  ir  becomes  fnow-whitc,  .and 
feems  to  phorj^horclce,  bur  loiVs  tvo  pare  of  us 
wcighc.  Ill  a  higher  heat  ir  is  infiiiibi;-.  iMtreral 
alkali  is  tinged  blue  by  it,  biif  fcarc-ly  fluxe'i  it  ; 
ncirhcr  does  borax,  nor  microcofinic  fair,'  efleft  its 
fufion. 

By  the  ^inaiyfis  of  Mr.  Bindhcttn  it  contains  37 
per  ct.  of  files,  35  argill,  ^cjlxof  iron  and  tnau- 
ganefe. 


27:h  Species. 

Of  this  1  didinguiili  four  families;  opal,  fcmi 
opal,  pitchftone,  or  pechflein,  and  ligniform. 


I  ft  Famil)'. 
OpalEdler,  Gelbcr  Opal  of  Werner. 

Its  colour  is  generally  of  a  light  bluiih  u-hite, 
fometimes  yelluvv  or  green.  The  wliiie  ytten 
emit  a  ycllowifh,  grecniih,  or  rcJdifh  cfTulgence, 
Tcicmblinga  flame,  when  placed  between  tlieeye 
and  the  light ;  as  do  the  yellow,  a  6ery;  and  ihc 
gretn,  a  purple,  red,  or  yellow.  Thufi:  tliat 
poffcls  ihls  varving  f[)lfndor  are  called  orienlal 
opuls,  though  they  are  not  found  in  the  ejll  ;  and 
thofe  that  prefent  bm  one  colour  are  called  com- 
mon, or  vulgar  opals  *. 

Amorphous,  interlperfed,  or  in  flijrp  irjg- 
ments. 

Its  luftre,  3.     Glafly.     Tranfparency,  3  2. 


!  BergTi.  Jri 
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Siliceous  Genus, 


PVaw.^^' 


Its  fraftur«  perfcdly  conchoidal.  FVagf- 
ments,  3. 

Its  hardncfs,  from  6  to  8.  It  is  faid  to  have 
foinettmcs  occurred  in  a  foft  Itate,  and  to  have 
hardened  by  expol'urc  to  the  air.  Its  fp.  gr.  from 
1,700  to  2,144. 

It  frequently  contains  a  drop  of  water.  A  Ipe- 
cimen  of  this  fort  occurs  in  Lelke's  Collcftion 
0,841. 

It  isinfu(ible/)fryi' at  150';  it  yields  moft  rea- 
dily to  mineral  alkali,  next  to  borax,  but  fcarce 
at  all  to  niicrocofmic  fait. 

By  Mr.  Bergman's  analyfis  it  contains  0,85 
(ilex,  0,13  argill,  contaminated  with  iron.  By 
that  of  Klaproth,  the  white  opal  of  Kofemitz 
contains  98175  filcx,  o,ot  argill,  and  0,01  of 
iron.  The  green  derives  its  colour  from  calx  of 
nickel  *. 

It  is  often  decompofed  by  expofure  to  the  at- 
molphere. 

1  found  the  opal  S44.  Leike  O.  Infufible  at' 
151^;  and  fo  are  all  opals  found  to  be. 


:d  Family. 

Semi  Opal-|-. 

Its  colours  are,  bluifti,  pearl,  reddifli,  greenifi»j 
or  yellowiih  grey  ;  greyilh,  reddilh,  or  yellowtlh 
while,  or  honey,  or  wax  yellow  ;  or  flefti,  or  hya- 
cinth red  ;  or  reddifli  brown,  or  yellowiih,  or 
liver  brown;  or  grals,  leek,  or  verdegtis  green, 
or  many  of  ihelc  in  the  fame  mat's. 

*  a  berl.  Beub.  p-4$. 

I-  Werner'*  Cronll.  p.  lij. 

it  AmorphouiJ 
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Smi  Opal. 


Amorphous  or  in  fliarp  fragments. 

"■  "       Tranfparency^ 
binctimes  impi 


Its  luftre,  2.     Glafly. 


2.1.3. 

rfeftiy. 


:  conchoidal 
Fragments,  3.2. 

Hardnefs  from  7  to  g.  Brittle.  Sp.  gr.  1,7 
to  2, 118. 

Some  adhere  to  the  tongue  by  reafon  of  the 
rifra  they  contain ;  thcfe  admit  water,  and  arc 
often  hydrophanous,  as  we  Ihall  prefently  fee. 

It  is  infufibleas  the  former  family. 

It  differs  from  opals  always  in  luftre,  and  often 
in  tranfparency,  fra<3ureand  h^rdiiels. 

Its  trandtions  are  iuio  hornflone,  calcedony, 
chryfoprafium,  jafpcr,  and  quartz;  aud,  when 
dccompofing,  into  porcelain  clay. 

The  I'emi  opal  of  Lefke  S.  658,  much  refcm- 
bles  flint,  but  does  not  giye  fire  with  fteel. 

There  is  a  variety  of  the  femi-opal  called  a 
Pyrephanes;  bccaufe,  being  heated  on  a  fpoon, 
it  becomes  tranfparent,  but  returns  to  i's  opake 
Hate  when  cold,  as  Mr.  Landriani  has  difco- 
vered*.  Mr.  Sauffure,  jun.  renders  common 
hydrophanes  tranfparent,  and  of  a  topaz  co- 
lour, when  heated  by  digelling  them  in  melted 
wax. 

it  is  faid  that  fome  pyrophanes  are  found  'm 
Armenia,  which  are  tranfparent  while  expofcd  t» 
the  fun,  and  opake  at  night  -f . 


*  I  Cby.  Ann.  1791,  p.  +83, 
t  1  Chy.  Ann.  1791,  p.  35. 


3d  Family. 


Siliceous  Geatt!. 


I 


5d  Family. 
Pitchftonc  *. 

Its  colours,  grcyifli  black;  bluifligrcy;  moun- 
tain leek  or  olive  green  ;  greeni(h  brown  ;  brick 
or  blood  red,  or  yellowith  colour;  fomctimes 
many  in  the  fame  mafs.  Found  in  large  maflcs  ; 
and,  lately,  alio  cryftaMized  in  fix-fidcd  prifms, 
with  triangular  pyramids.  Lullre  of  the  greafy 
kind,   ^.i.t.     T  ranfparency,  3.1.,  rarely  o. 

Frafture,  imperfcdiyconchoidal,  and  uneven, 
often  approaching  to  the  fplinrery,  ihc  longitu- 
dinal frawurc  fometimes  flaty.    Fragments,  2.3. 

Hardnels,  from  8  to  10;  and  exceeding  brit- 
tle. Sp.  gr.  from  2,049  ^^  ^■39-  ^^  '*  true, 
Mr.  Briffon  found  that  of  a  brick  red  from  Sax- 
ony, 2,6695,  but  it  was  probably  impure.  1 
found  another  of  them,  Lejke  251  G.  to  be 
2,720. 

It  frequffltly  prcfcnts  cither  large  or  fmall 
grained  dillinft  concretions. 

It  often  much  refemblcs  femi  opak  and  jafpers, 
but  differs  from  the  former  always  in  the  kind  oi 
luftre,  and  often  in  fraflure ;  from  the  latter  al- 
ways in  brittlencfs,  and  nioflly  in  tranfparency. 
The  brick  red  of  Saxony,  whofe  fpecific  gravity 
was  2,72.0,  had  fcarce  any  luftre  or  tranfparency, 
and  rather  fcems  a  jafjicr,  or  between  a  hornllone 
and  jafper,  and  pii^ihftone,  for  it  h:>A  fevcral 
"^paratc concretions  divided  by  white  feams. 

*  Wernci's,  Ci 


I 


PUchpn 


293 


As  to  fufibility,  there  fcems  3  great  difference 
in  different  fpecimens. 

irt,  'Ihcpitchftone,  LeflceO.870.  Of  a  leek, 
partly  inclining  to  an  olive  green,  whofe  fpccific 
gravity  is  2,291;,  melted  at  165°  into  a  white  fro- 
thy enamel. 

:d.  Another  of  the  fame  colleftion,  O.  873, 
which  had  fcarce  any  lullrc,  anil  notraiifparency, 
or,  fcarccly.  1,  and  whofc  fpecific  gravity  was 
2,a67;  its  colour  between  a  mountain  and  an 
olive  green,  and  exhibiting  curved  lamellar  con- 
cretions, melted  at  130°  into  a  fine  finall-pored 
white  enamel.     This  feems  allied  to  fclfpar. 

3d,  Another  of  LeJke  G.  251,  brick  red  from 
Mifnia,  in  Saxony,  which  had  but  little  luftre, 
and  fcarcc  any  iranfparcncy,  whofe  fpecific  grav. 
was  2,720.  Its  tr.i(fture  uneven  and  fpiintery, 
tlid  not  melt  at  160°,  but  remained  a  loofcbro.vn- 
ifli  red  powder.  !<>  it  not  rather  an  iron  0iot 
quartz  ? 

4\h,  Another  of  T  e(ke  S.  295,  pearl  grey, 
much  refembiing  porcelain  jafpcr,  its  luflre  be- 
ing filky,  whofc  fpecific  gravity  was  1,970,  dc- 
crcj>ita[ed  (Irongiy  when  heated,  then  whitened, 
but  at  1^9"  it  remained  a  loofe  powder. 

5th,  Another  of  Leflte  S.  949,  ycllowifli 
brown,  and  fcnii-tranfparcnr.  Its  fpecific  gra- 
vity, 2,266,  at  151^  melteditito  a  white  fiiiall- 
pored  porcelain  raafs. 

ThL-  different  degrees  of  funbtliiv  arife  from 
the  different  proportion  of  its  ingredients,  or  its 
niixiurc  vi  C  1  extraneous  (ubftanccs. 

Mr.  Wieglcb  found   in  that  of  Sixony,  of  a 

dull  brown  colour  (probably  873  O.  of  Letke), 

J3  filex,  o,tSargi]1,  o,?5tiiron,  the  remainder 

£water  and  air.      n  Ncu.  Entd.  p,   18.     Mr. 

U  3  Mayer, 
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Mayer,  of  Stctln,  found  the  fame   ingrcdie 
and  nearly  in  ihc  lame  proportion,  in  the  greyilh 
black,  bcfides  water,  and  fome  traces  of  ul-am- 
moniac.     2  Crcll.  Ann.  17*^4,  p.  123. 

Mr.  Gmelin,  in  a    kind  of  p'ltchftone  lluck  in 
bafak,  fou:id  c,9o  fiiex,  o,   "}  argill,  and  o,oz6^ 
of  iron.     1  Chy.  Ann  1791,  p.301. 

Mr.  Kldproth,  in  that  of  Mcfnilmonlant, 
which  was  of  a  rcddifh  yellow  colour,  and  whofe 
fpccific  griivity  was  2,1685,  lound  o,855offilex, 
PI  :irgili,  and  OjCOj  of  iron,  of  calx  and  magne- 
fia  0.005,  W3f">  inflammable  matter,  and  air  1 
0,11. 

The  grfj'ifli  black  of  ilimgary  were  found  i 
fufiblc  by  Mr.  Huprctbr:  they  decrepitated  and 
whitened  like  that  of  Lefke,  295  ^.  above  meti- 
tioned,  and  afforded  him  0,91  filex,  o,c8  argill, 
and  I'ome  traces  only  of  iron  and  inflammable 
m.itrer  alfo,  for  they  flightly  dcfl;igrated  with 
nitre,  and  render  the  vitriolic  acid  fomewhat 
brown  *. 

Another  piichftone,  found  near  Frankford  on  ' 
the  Maine,  whofe  colour  was  nut  brown,  and 
which  was  in  fome  degree  magnetic,  and  infufiblc 
in  a  porcelain  heat,  Mr.  Wicgleb  found  0,8958 
fdex,  0,03  iron,  o,^:?3^  calx,  and  0,004,1  argill. 
1  Chy.  Ann.  ij.sa,  39H. 

From  all  ihefe  analyfes  it  is  plain,  (bat  opals 
nnd  pitchRoncs  confilt  cffbntially  of  (ilex,  with 
about  from  ~  to  -j'^  of  argill,  and  fome  water 
and  infiaminabic  niatier.  II  to  thcfc,  when  the 
argill  is  about  V r  of  t^c  whole,  5  ur  6  per  ci.  of  ■ 
iron,  be  added,  rbey  become  fufible,  oiberwife 


'  Piiji.  Aibciit  a  Stuck,  p.  S5 
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nor.  The  opals  fcarcely  contain  any  iron,  and 
therefore  are  infufibleat  168°. 

It  is  remarkable  that  thefe  ftones  difficultly  give 
fire  with  ftecl,  and  yet  are  more  difEcultly 
fcratched  than  many  that  do. 

They  are  often  found  in  a  ftate  of  decompofi- 
tion. 

Their  tranfitions  are  into  hornftone,  jafpcr,  and 
I  believe  fometimes  into  felfpar. 


4th  Family. 
Ligniform  Opal  or  Pitchftone. 

Its  colours  are,  milk  white,  rcddifli  or  yellow- 
i(h  white,  or  yellowifh  grey,  nut  or  yeltowifii 
brown,  or  ochre  yellow,  or  hyacinth  red,  or 
greyiih  black  ;  thefe  colours  are  fcarce  ever  6n- 
gle,  but  generally  in  different  ftripes  in  the  fame 
mafs. 

It  occurs  in  large  mafles, 

Luftre,  2.3,  waxy.  Tranfparcncy,  1.0;  fel- 
dom,  2. 

Longitudinal  frafture,  fibrous;  crofs  fraflure, 
conchoidal;  fragments,  oblong. 

It  will  not  give  fire  with  ftecl,  and  yet  can 
fcarcely  be  fcratched.     Buttle. 

Its  fp.  gr.  from  2,08  to  2,1. 


Of  Hydrophanes. 


Such  opake  (loncs,  as  become  tranfparcnt  by 
placing  them  in   water,  are  called    Hydrophants. 
Thefe  are  for  the  moft  part  femi  opals  or  pitch- 
is,  and  particularly  ihofc  that  are  fomewbat 
U  4  withered 


^ey  gc-^^ 
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withered  byexpofuretoifaeataiofphere;  tbey 

ncr^l'}' adhere  toihe  longijc. 

Mr.  Kl'ipr^'h.  having  dillilled  fome  of  thofe  of 
Saxrnv.  obtained  from  thciii  5  p-  ct.  of  water, 
iijfl  :nimable  matter  2nd  air,  93  per  ct.  of  files,  i 
of  argiil,  and  no  i.on  *. 

Mr.  Wiegleb's  analyfis  gives  pretty  nearly  the 
fame  conteiiisf ;  but  Mr.  M;tyer  found  fame  that 
contained  a  much  larger  [tioporiion  of  argill,  and 
fomc  iion  J,  as  did  Mr.  Gerhard  {|.  It  feems 
a!fo  certain  ih^t  loir.cof  thefe  rtones  attrafl:  moif- 
ture  when  expofcd  to  a  moill  atmof|>here,  for, 
ihev  incrcale  in  wcigHr^,  and  fome  even  burfl. 
Ctherfiones  are  often  hydrophanous,  as  Itealkcs 
and  calccdony.     2  Bcrg:ii.  p.  70. 


2Slh  Species. 

Hyalite,  Muller'a  GLifs  of  the  Germans.     Lava 

Glals  of  Many. 

Its  colour,  pure  white. 

Irs  iuflre,  2.3.  Ghtry.  Tranfparency,  2.3, 
raicly  c.     Voighc  Fulda.  lyi. 

It  occurs  moll  fteqiicntiy  in  bafalt,  or  trapps  ; 
eirhtr  in  grains,  or  lit  mafles  inclining  to  a  rAuin- 
boidal  fuim,  or  in  Blaments. 

lis  fradlurc  even,  inclining  to  the  conchoidal  ; 
but,  on  the  whole,  often  lamellar. 

•  I  Chym.  Ann.  1790,  p.  ;*. 
f  I  Cliyin.  Ann.  i;H'h  p.  40a. 
X  Naiurfuitch  t9S:iick.p.  iiq, 
II  »  tiefch.  |>.  4^0. 
f  2  Cliym.  Ann,  .;R4,  iBj. 

'  ^ardncfs. 
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Hardnefs,  q.     Sp.gr.  by  my  trial,  2,110. 

It  is  infufible  at  150",  but  yields  to  mineral 
alkali. 

By  the  anal)  fis  of  Mr.  Link  it  contains  57  per 
ct.  (ilex,  iS  aigill,  ij  calx,  and  very  little  iron  ; 
he  tioes  not  tell  us  what  were  the  other  ten 
parts. 

In  conipofition  rhcn  it  nearly  agrees  with  thofc 
flones  which  Mr.  Bergman  and  others  have  called 
zeolites,  and  I  have  called  a^dclites  j  and  yet  no 
one  has  hitherto  confidcrcd  Mullcr's  glafs  a?  zeo- 
lite j  hut  many  have  lakcn  it  for  catcedony, 
though  it  wants  the  blui^  colour  of  this  fott  of 
Aone;  many  alfo  for  an  opal,  but  its  luflrc  is  very 
different,  and  ninny,  particularly  when  it  is 
rhomboidal  and  foliated,  lor  felfpar,  fronj  which, 
when  buried  in  other  ftones,  it  is  ditlicult  to  dif- 
linguifh  it.  Mr.  Werner,  as  I  hear,  now  confi- 
dcrs  it  as  a  middle  thing  between  opai  and 
calcedony,  and  calls  it  Hyalite. 

It  has  lately  been  found  in  Serpentine,  near 
Swentick,  inSilefia;  Ferber  Briefe.  40.  1  Nofc. 
z-i  ;  and  therefore  cannot  be  a  volcanic  produc- 
tion, as  many,  notwithftandiag  its  infufLbiiicy^ 
havcfuppofed  it. 


I 
I 
I 


29th  Species. 

Calcedony. 

Of  this  fpecies  I  diflinguifti  two  families;  coaa- 
mon  calcedony,  or  calcedony  fimply  fo  called, 
and  cifntlim. 


iR  Family. 


I  ft  Family. 


Calcedony,  or  Common  Calccdony  •. 

Its  colours  are  various,  but  moft  generally 
grcyifli;  as  yellowifti,  grecniih,  bluifh,  and  pearl 
grey  ;  or  bluiih  while.  This  laft  often  pafles  into 
blue,  or  violet  blue,  as  the  firrt  does  into  honey 
yellow,  or  blackilh  brown.  Ii  is  alfo  found  milt 
tohite,  and  ihen  called  cacholon^,  very  rarely  grafs 
green,  or  mountain  green,  or  flcfli  red,  or  dotted 
with  red ;  ottcn  with  many  colours  in  the  fame 
piece,  cither  in  ftripesj  or  fpots,  and  with  arbo- 
rizations; when  the  white  and  black  or  brown 
flripcs  alternate,  it  is  called  onyx,  or  camebuya ; 
if  (he  white  and  grey  alternate,  cakedonyx.  The 
<;rey  when  they  prefent  arborizations  are  called 
nioehoi.  The  bbckifh  or  dark  brown,  being  held 
againd  a  flrong  light,  appear  dark  red. 

It  occurs,  in  amorphous  pieces,  often  flat, 
oftcner  blunt,  and  foniewhat  rounded,  or  flalafli- 
lic,  or  in  nodules,  or  cellular,  and  lately  alfo 
rrvflallized  in  hcxahadral  or  quadrangular  pyra- 
niidii  with  convex  planes,  or  in  hexangubr  prii'ms 
with  a  pyrsinidal  apex,  or  even,  as  is  pretended, 
cubic  or  rhomboidai  i~.  But  fomeaffeft  ihatihofe 
are  only  inveftntents  of  other  cryftallizcd  Aones 
that  have  fince  decaytd;  or  fiiiforui,  tubular,  or 
r,.iky. 

1  he  furfaceof  this  Rone  is  generally  rough  and 
uneven,  cficn  [ubeiofc  and  boiiyoidal  or  inveflcd 


f  I  Chy.  Ann.  1785,  p.  480.     Nov.    Afl,  Tctrnp. 


Calcedeny. 

yet   fometimes   even  ami 


with     drufy   quartz, 
fmooth. 

Its  external  luftre  fortcitous.  Its  internal,  i. 
Tranfparcncy  1.3,  rarely  1. 

Its  frafture  even,  often  inclining  lo  the  con- 
choidal,  more  rarely  to  the  fpiintery.  Sometimes 
the  intermediate  between  the  even,  fpiintery,  and 
uneven.  Fragments,  3.  Commonly  without  any 
feparatc  concretions,  fometimes  with  ihin,  or 
thick,  curved,  and  moftly  concentric  lamellar 
diftinft  concretions. 

Its  hardnefs  from  10  to  1 1.  Sp.  gr.  from  2,60 
to  2,665.  Mr.  Bergman  was  induced  by  Mof- 
chenbroek  to  fuppoie  it  might  extend  10  4,36, 
which  is  impofliblci  but  it  is  frequently  found 
much  lower  than  2,6  j  namely,  when  the  calcc- 
donies  are  hydrophanous.  Hence  Mr.  BrifTun 
found  one  ol  thefe  1,0942,  and  others  2,29.  This 
is  the  (tone  called  ocvlus  muiidi.  This  difference 
arifes  only  from  the  fmall  pores  into  which  water 
cannot  penetrate. 

The  blue  he  found  to  amount  to  2,5867. 

It  is  infufiLle  per  ft ,  even  by  a  burning  glafs, 
but  by  pure  air  it  is,  though  with  difficLilty,  con- 
verted into  a  white  feiiii  tranfparcnt  enamel. 

Mineral  alkali  melts  it  with  effervefcence,  bo- 
rax without  any,  and  microcofmic  fait  fcarcely 
aifeas  it. 

IJy  Mr.  Hcrgman's  analyfis,  the  calcedony  of, 
Feroc  coniains  84  per  ct.  of  filcx,  and  16  of  ar- 
gill,  flightly  contaminated  with  iron.  2  licrgni. 
p.  60.  Cy  that  of  Mr.  Bindheini,  83,3  filcx,  1 1 
calx,  1,6  Argili,  and  a  minute  portion  of  itun. 
3  Naturforfch.  Freunde.  p.  429. 

It  fometimes  dccompofes  by  cxpofure  to  the 
r;  1  have  often  leen  its  furface  fretted  and  po- 
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lOUB,  with  an  earthy  and  ochry  powder. 
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Its  tranfitions  are  into  opal,  flint,  quartz, 
per,  cryfoprafium,  and  feilpar. 


2d  Family. 
Carnelian. 

Its  colours  arc  of  various  {hades  of  red,  from 
the  deep  l)lood  red,  to  the  lighter,  aimoft  white, 
or  rctldiih  brown,  or  hnney  or  wax  yclluw,  oryel- 
lowifli  broivn,  aiul  often  thcfe  colouri  or  fhades 
occur  in  the  fame  mafs,  either  in  gradation,  or 
llripcs,  or  fpots. 

Amorphous,  or  in  blunt  or  fomewhat  rounded 
mallw,  with  rough  or  uneven  furtaces,  or  ftalac- 
tiiic. 

Its  luflrc  fcarcciy  i.     Tranfparcncy  3.2.1,  of-  ^ 
ten  cloudy.  I 

Its  frafture,  conchoidal.     Fragments,  3. 

Hardncfs,   10.     Sp.  gr.froni  2,5^7  to  2,63. 

It  is  infulihlc,  but  lofcs  its  colour  at  160°,  nor 
even  by  pure  air  is  it  mcl«fl  as  perfcftJy  as  calce- 
dony  is,  nor  in  a  chalk  crucible  in  thofe  parts 
that  touch  the  chalk  as  calccdony  is.  2  Gerh. 
Gefch.  10.  But  by  the  ufual  fluxes  it  is  aticftcd 
nearly  as  common  calcedony. 

Some  confider  It  as  a  compound  of  jafpcr  and 
Calcedonian. 

Some  are  found  partly  withered  by  cxpofureto 
the  air,  pariicuLirly  the  ftala^titic. 

It  foniciimes  graduates  into  quartz. 


30th  Species. 


Cat's  Eye, 


30th  Species. 
Cat's  Eye. 

Its  colour  is  generally  of  a  greenifli  or  yellowifli 
grey,  or  light,  ord:irk  ycllowifh  brown,  or  red- 
diih  brown,  or  ftriped  with  thefe  colours;  and,  in 
certain  pofitions,  particularly  when  polifhed, 
emitting  a  filvery  or  ycllovvifii  movable  cflFul- 
gence. 

It  is  found  in  blunt  or  rounded  fragments,  and 
coniesffom  Clcylon. 

Its  luflre,  2.     Tranfparency,  3.2. 

Its  fraifture  imperfectly  conchoidal,  fometiincs 
approaching  to  the  fplintery. 

Fragments,  3.  Hardnel's,  10.  Sp.  gr.  from 
2,56  to  2j66. 


31(1  Species. 
Flint.    Feuer  Stein  of  the  Germans. 

Commonly  of  a  ycUowifh,  or  bluifh  grey  co- 
lour; the  latter,  however,  often  pafles  into  the 
greyifli  black,  and  the  former  into  the  ochre  yel- 
low, or  brown.  Several  ot  thefc  often  meet  in 
the  fame  Ipecimen,  either  in  veins,  firipes,  clouds, 
or  dots. 

Amorphous,  intcrfperfed  in  other  ftones,  or  in 
nodules,  or  rounded  lumps,  often  perforated, 
very  rarely  pryftallizcd,  in  double  triangular  py- 
ramids; often  alfo  forming  the  fubftance  of  pc- 
ircfactions,  particularly  ol  ccbinites.  Its  furface 
gcticrally 
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generally  uneven  and  wrinkled,  either  fmootb  oi 
rough,  often  covered  with  a  rind,  either  calcare- 
ous or  argillaceous.  Its  external  luftre,  o  or  i. 
Internal,  i.  Tranfiiareiity,  i.  i,  fomttimes  nearly 
3,  t'rn^ure  conchoidal,  Ccldom  iinpeife^y. 
Fragments,  3. 

Hardnelb,  from  10  to  11.  Sp.  gr.  from  2,58 
to  2,63. 

Heated,  it  dccrPpit:ates,whitens,  becomes  brittle, 
and  opake,  is  inlufiblc  at  16!'°,  and  is  barely 
foftencd  bv  pure  air;  the  ufual  fluxes  affeft  it  as 
they  do  quartz. 

The  iniprcffions  of  marine  (hells,  and  even 
of  leaves,  are  trequentlv  iimnd  in  flints,  which 
leaves  no  doubt  of  their  having  been  produced  in 
the  moifl  way,  and  even  that  lome  arc  of  modern 
formation  *. 

According  to  Mr.  Wiegleb's  analyfls,  they 
contain  about  o,So  fllex,  0,18  argill,  and  0,02 
calx  •\: 

Its  tranfitions  arc  into  quartz,  calcedony,  car- 
nclian,  and  hornftonc. 

It  is  frequently  intimately  mixed,  not  only  with 
quartz  or  calcedony,  but  even  with  cilcareous 
earth,  or  calcareous  fpar,  as  may  be  feen  in 
Lclke's  Catalogue,  5.  p.  ij6. 


1 
I 


*  Charpent.  Min.  Gen^raplt.  p.  40.  66.  Leike  Ucifc 
rliirch  Sicks.  Ferb.  Orjctogr,  von  Dcrbylh.  p.  16.  i 
Nsturfni.  &c. 

t  6  S.  Afta.  Namr.  Curioft,  p.  40B. 


52d  Species.  J 


HoniJloHe. 


32d  Species. 

Hornllone.   Hornilein  of  the  Germans,  Pctiofikx, 
Chert. 


Its  colour  commonly  daik  blue,  yellowifh,  or 
pearl  grey,  Ibmetimes  yellowifh  white,  flelh,  or 
brownilh  red,  or  mountain  blue,  or  blackifh 
brown,  or  grecnifli  brown,  or  dark  green,  oi 
olive  green,  often  variegated. 

Amorphous  for  the  moft  I'art,  but  lately  found 
cryftallizcd  by  Mr.  Beyer  on  Schnccberg,  either 
in  hexahrcdral  prifms,  fomc  wiih,  fome  withoiu, 
a  pyramid,  or  barely  rounded  at  both  ends,  or  in 
double  triangular  pyramids,  or  cubes  or  hexahs- 
dral  plates,  the  iurface  of  thefc  cryftals  molViy 
rough  and  uneven,  lotnc  hollow,  fome  folld, 
fometimes  asthin  as  paper  *. 

Its  luftre,  o.  Transparency,  1.2.  The  cry f- 
tallized,  fometimes  o. 

Its  fracture  generally  fplintery,  more  rarely 
conchoidal,  fometimes  from  the  fine  fpllnterv, 
palling  into  the  even,  but  of  a  coarfer  grain  than 
flint.     Fragments,  2.3. 

Hardnefs,  from  7  to  9.     Sp.  gr.  from  2,^32  to 

2,653- 

Though  Mr.  Bergman  counts  this  ftone  among 
ihofc  that  are  fufible /JfryJ,  even  by  ablowpipe, 
yet,  in  the  many  trials  I  have  made  in  a  inucb 
fuperior  heat,  I  found  but  one  \\W\c\\  gave  any 
fign  of  fufion  ;  but  moft  frequently  decrepitate 
and  whiten. 

■*  3  Crcll.  Beytr.  p.  iqi.     j  llrlvct.  M^ga.  p.  jji. 
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id.  The  blackifh  grey,  Lefte  K, 
fome  niixture  of  arfenical  pyrites,  whofe  fracture 
is  fplintcry;  its  fp.  gr.  2,744.  probably  from  the 
pyiitcs,  and  opake,  barely  concreted  ac  i^o%  but 
ihewctl  no  other  fign  of  fufion  at  163". 

2d,  The  grey  horndpne,  LeIkeK.  383,  whofe 
fraifliirc  is  fine  fpliniery  ;  its  fp.  gr.  2,654^, 
uhitciied,  and  barely  coalefced  at  143°. 

3d,  The  yellowilh  white  hornftonc,  Leike  O. 
441,  whofe  fraifture  is  fine  fplintery,  and  its 
fp  gr.  2,563,  whitened,  but  gave  no  fign  of  fu- 
lioi>  at  155". 

4fh,  A  bluifh,  and  partly  a  yellbwifli  grey 
hornftor.e,  mixed  with  jafper,  Lsike  O.  442 ; 
its  frail  lire,  partly  fplintcry,  and  partly  inclining 
to  the  flat  conchoidal,  whofe  fp.gr.  is  2,626, 
whitened,  but  did  not  yield  in  the  Icaft  at  151* 

5th,  A  dark  purpliHi  red  iron  fliot  hornttone, 
I.cike  G.  61  ;  fra<Surc,  fine  fplintety,  and  une- 
ven; fp.  gr.  2,638,  barely  agglutinated  into  a 
dark  greyniaTs  at  147,  5. 

6th,  But  a  greenifh  whitchornftone,  with  red- 
difli  fpots,  from  Lorraine  (given  to  me  by  Mr. 
Wouife),  whofe  fp.  gr.  is  2,532;  frafture,  con- 
choidal,  femttranfparcnt  at  the  edges;  luftre,  o; 
fragments,  remarkably  fharp  ;  hardnefs,  10 ; 
whitened,  and  became  brittle  at  127°;  and  at 
at  144°,  melted  into  a  femitranfparent  compact 
enamel.  Mr,  S^uflure  found  the  horndones  of 
Switzerland  in  general  infufible ;  and  only  thofe 
lying  in  calcareous  ftrata,  to  be  fufiblc  in  a  high 
degree  of  heat. 

■jth,  I  found  alfo  another  hornftonc  fufible,  but 
it  is  iron  fhot,  Lelke  S.  831;  outfide  it  has  a 
brovvnilh  red  rind,  but  infide,  its  colour  bluilh 
grey  ;  iis    frafturc,  uneven  and  fplintcry  j  jt3  fp. 
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gr.  2,813.  ^^  14^%  >^  Hielied  into  a  black  com- 
paA  glafg. 

The  hornftone  I  formerly  analyzed  Is  that  men- 
tioned at  No.  6.  It  contained  72  per  ct.  filexy 
about  Z2  ar^iM,  and  about  6  of  mild  calcareous 
earth,  or  rather  more;  and,  I  believe,  rather  left 
argill,  if  this  were  fufficiently  dried.  The  in- 
fuQble  hornAones  probably  contain  no  calx,  or 
lefs. 

Hornftones  are  frequently  found  in  a  ftatc  of 
decompontton. 

Irs  tranfitions  arc  into  flint,  calcedony,  cryfo- 
prafium,  jafper,  quartz,  oi)al,  filiceous  fhitlus, 
argilllte,  fandftone,  and  even  into  granular  lime- 
(tone,  and  indurated  clay. 

Horntlone  differs  from  jafpers,  often  by  its 
fplintery  fracture;  always  by  its  trinfparcncy, 
though  imperfeft,  and  want  of  luflre;  fromflints, 
by  its  frafture,  dulnefs,  and  hardnefs;  but  when 
its  fracture  happens  to  be  conchoidal,  by  its  dul- 
nefs. leffer  tranl'parency,  and  hardnefs ;  from 
quartz,  by  its  dulnefs  and  inferior  hardnefs;  from 
ferpentine,  generally  in  hardnefs,  fpccific  gravity, 
and  fufibiliiy;  from  heliotropium,  by  the  aggre- 
gate  of  its  properties. 


ad  Family. 

Schiftofe  Hornftone.       Schiefriges    Honiflein, 
Voight  Abhand.  p.  81. 

Of  this  I  diftinguifli  three  varieties;  filiceous 
flriflus,  lydlan  ftone,  and  hornflate. 


I  ft  Variety- 
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Siliceous  Gtnus^ 


1  ft  Variety. 

Siliceous  Shiflusj   Gemeiner  Kiefel  Schiefer  o£ 
Werner. 

Darkbluifh  grey,  or  greyifh  black,  moftly  in- 
terfered wiih  rcddilh  veins  from  iron.  The 
bluifh  grey  often  intercepts  a  whiiilh  earth  be- 
tween its  lamini.  Luftre,  o.  Tranfparency,  i 
oro. 

FraiSurf,  in  the  grofs,  flaty;  of  the  fingle 
plates,  fine  fplintery.     Fragments,  2.5. 

Hardnefs,  from  9  to  10.  Sp.gr.  from  2,596 
102,641,  by  my  trial.  ,    , 

The  greyilh  black,  Leflte  O.  601,  whofefp.J 
gr.  was  2,641*  became  grey  when  heated,  but  J 
was  not  otherwife  altered  by  a  heat  of  1 56°.     The 
bluifh  grey,  Lelke  O.  6q»,  whofe  fp.  gr.   was 
2,596,  grew  whiter,  coalefccd,  but  did  not  melt 
at  141°. 

The  greyifh  black  is  that  which  was  analyzed 
by  Mr.  Wieglcb,  as  it  feems,  (though  he  calls  it 
coal-black),  and  found  it  to  contain  0,75  filex, 
o,  10  calx,  0,046  magnefia,  0,035  '""""i  ^""^  Oj^S* 
inflammable  matter,  which  appears  to  be  genuine 
coal *. 

This  ftone  cannot  be  the  Haty  petrofilex 
mentioned  in  2d  SaulTure,  as  it  contains  no  ar- 
gill. 

Its  tranfuions  are  into  quartz,  hornftonc,  argil- 
lite,    and  coticular  flate.      Sometimes  it  is   fo 


*  I  Chyan.  Aim.  17B8,  p.  JOi  140- 
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mixed  with  argill  as  to  fccm  to  pafs  into  it,  as  in 
Lc/kc  G.  154. 

It  feems  to  be  nothing  more  than  a  flaty,  and  at 
the  fame  time  rifty,  hornitone ;  the  rifts  lined  with 
calx  of  iron. 


ad  Variety. 

Bafanitc.     Lydian  Stone  of  Werner.    Black  Jaf- 
per  of  Some. 

Its  colour,  datk  greyifli  black,  frequently  jn- 
terfeitcd  with  veins  of  quartz. 

It  is  generally  found  in  blunted  fragments  in 
the  beds  of  rivers, 

Luftre,  fcarcely  i.     Tranfparency,  o. 

Fradture,  moftly  even,  fometimes  inclining  to 
the  conchaidal.     Fragments,  3. 

Hardnefs,   10.     Sp,  gr.  2,596. 

When  pounded,  its  powder  is  black. 

Heated  to  164,5*,  '^  remained  black,  and 
fliewed  no  iign  of  fufion. 


3d  Variety. 

Homllate,  of  Charpentier  and  Voight.  Schiftofe 
Porphyry  of  Werner. 

Its  colour  is  ^ri?y,  of  different  (hades,  from  the 
afli,  to  the  bluifh,  or  olive  green.  A^  ih'n  grey 
confiRs  of  two  colours,  the  white  and  biuc,  the 
ftonc  itfcif  is  looked  on  by  Mr.  Werner  as  an 
aggregate,  and  the  white  he  confidcrs  as  denoting 
fcifpari  and  hence  he  calls  it  a  porphyry;  and, 
X  a  bccauie 
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becaufe  it  ts  flaty,  fchiflofe  porphyry.     Howevc_, 
the  feifpar  is  ofen  fo  minute,  that  it  canfcarce  bo  " 
diftindlty  perceived  j  and  in  fuch  cal'es  the  ftono 
may  be  placed  here,  an^i  not  among  aggregate 
ftoncs,  and  may  be  called  hornflate. 

In  tht  i/iui/b  ihe  diitinCtion  of  blue  and  white  4 
is  moft  perceptible. 

Generally  amorphous,  and  in  large  mailes, 
fometinies  columnar. 

Its  luftre,  moflly  o  ;  yet  in  a  ftrong  light  a  few 
ihining  particles  may  ibinetimcs  be  perceived.  - 
Its  tranfparency,  i.o. 

Its  fraflure,  on  the   whole,  flaty,  but  of  the 
fingic  laminse,  which  are  often  very    thick;  the 
fracture  is  uneven,  fplintery,  and  Ibmetimes  ap-  • 
preaching  to  the  conchoidal. 

Its  fragments,  2.3.    Hardnefs,  nearly  10.    Sp,   ■ 
gr.  from  2,^12  to  2,700,  by  my  trials. 

The  fpccimen  in  Voight's  Catalogue,  marked 
5J,  and  in  Leflte's  S.  645,  which  is  afh  grey,  ' 
and  tthofe  fp,  gr.  is  2,5122,  melted  at  145",  into 
a  dark  grey,  almofl  compaft  enamel.  The  fpe- 
cimen,  Leltc  S.  973,  which  is  bluifli  grey,  and 
in  the  form  of  a  quadrangular  priliij,  its  fp.  gr.  . 
2,693,  melted  at  166",  into  a  gtecnifh  yellow 
fpongy  mafe. 

By    Mr.   Wiegleb's    analyfis,    the  afh   grey,    ' 
Voight  55,  contains  0,73  filex,  0,239  argill,  and 
0,035  iron  *. 

As  the  term  hornflate,  oxhornfchkfer,  has  been 
applied  to  various  forts  of  ftones,  Mr.  Hoepfncr, 
of  Switzerland,  gcneroufly  offered  a  premium  to 
the  pcrfoii  who  Ihould  clearly  afceriain  its  pre- 
fent  lignification:  fatisfaflory  anfwcrs  were  accor- 


1  Clijm.  Ann.  1787,  p.  301. 
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dingly  given  by  Mcffrs.  Karften  and  Volght.  By 


thcfe  it . 


ppcars, 
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i  hornblende 


Watleriuj  applied  this  name  t 
flalc,  or  (hiftofe  hornblende. 

Ferber,  partly  to  micaceous  argillite,  and 
partly  to  fchiftofe  mica,  in  which  he  is  followed  by 
Baron  Born  and  Haidinger. 

'Lejke  in  his  voyage  through  Saxony  often  callt 
our  flonc  bornpoiphyry. 

Werner  firft  called  it  as  Charpenticr  and  Vorght 
do,  but  afterwards  beftowed  this  name  on  lydian 
ftone,  as  fome  others  had  done  before  him  ;  but 
now  he  drops  this  name  intirely.  and  calls  our 
ftone  fchiftole  porphyry.  Sec  Lefke  S.  1 763,  and 
1811. 

It  fcerasalfo  the  ftone  mentioned.  2  Sauffure 
§.672,  is  our  hornflate. 

The  hluifh  grey  often  pafTes  into  trapp,  or 
bafalt,  or  into  argillite,  as  in  Lefke  S.  1639, 

Itschicf  diftinttion  from  fiiiccous  ftiiftus  con- 
COs  in  its  fufibility. 


33d  Species. 
Jafpcr. 

Of  thisfpeciesldiflioguifli  four  families,  com- 
mon jafpcr,  Egyptian  pebble,  iirtped  jafper,  and 
iinople. 


ift  Family. 


SiSctout  Ceitut, 

ift  ramily. 
Common  Jafper.' 


Its  colours  arc  milk  white,  or  greyifli  white,  \ 
OT  ycllowilh  while,  citron,  ifabella,  honey  rtr 
ochre  yellow,  browni(hyellow,'brick,  cochenille 
or  blood  red,  brownilli  dark  red,  yeliowifh  or 
itddifli  brown,  liver  brown,  or  blackilh  brown, 
or  olive,  canary,  or  dark  green  (blue  or  black  it 
fccnis  have  not  occurred  »J  ,  or  variegated,  Ipot- 
tcil  or  veined  with  many  of  thofe. 

It  is  met  with  cither  in  large  maflcs,  or  blunt, 
detached  fragments.  Mr.  Gerhard  tells  us,  he 
has  found  lome  irregularly  cryflallized  va  hexahsq- 
dral  prifms,  among  tlie  foflih  fent  to  him  by  Mr. 
Kryer  from  Schnceberg.  Gerh.  Grundrifs.  285, 
And  Baron  Born  mentions  fome  found  in  the  J 
Falaiinate.     i  Kaab.  L26.  I 

Itsluftre,  2.1.    Its  tranfparency  o,  ornearly  i,  | 

Its  fradurc,  conchoidal,  fomeumes  impcrfeiSly, 
fometjmes  flatly.     Fragments,  ^. 

Its  hardnefs  from  9  to  10.  Sp.  gr.  from  2,55 
to  2,7.  Mr.  Briffon,  indeed,  mentions  fome 
whofe  fp.  gr.  is  but  2,358,  and  others,  whofe 
denliry  extends  to  2,76  or  2,8 ;  but,  as  he  tells  us, 
jafper  fcarce  ever  dilcoveis  any  luftre  in  its  frac- 
ture, it  is  probable  he  does  not  always  compre- 
hend in  his  idea  of  jafper,  the  ftone  here  defcribcd. 
The  heavier  fort  feems  evidently  contaminated 
with  metallic  particles. 

*  That  mentioned  hy  Laliui,  Hariz.  106,  fccmi  not  to  b«  J 
true  jafper,  itifp.gr.  being  only  3,0^9,  1 


k. 
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It  does  not  decrepitate  when, heated;  nor  in  my 
experiments  did  ic  harden.  The  darlc  cochenille 
red,  mixed  with  brick  red,  LefkeO.  822,  whofc 
fp,  gr.  was  2,6288,  and  its  hardnefs  10,  being 
heated  to  157)3°,  gave  fire  more  weakly,  and 
thence  fcemed  lefs  hard,  loft  its  colour,  having 
turned  to  greyilh  black,  and  ftiewed  no  (ign  of 
fufion.  Anothcrlpecimenofalighter  red,  lome- 
what  mixed  with  quartz  and  calcedony,  whofe 
fp.  gr.  was  2,597,  being  heated  to  156%  acquired 
the  fame  colour  as  the  former,  did  not  harden, 
nor  in  the  leaft  Incline  to  fulion.  Alkalis  and 
microcofailc  fait  difficultly  Eux  it;  borax  better, 
and  without  cffervefcence. 

Even  by  pure  air  jafper  is  fcarceiy,  and  but 
imperfectly,  melted,  as  appears  by  the  e^fpcri- 
ments  of  Mr.  Lavoifier.  It  difcovers  no  metallic 
mixture;  its  colouring  matter  israther  volatile; 
and  its  low  fp.  gr.  (hews  it  contains  no  iron.  As, 
however,  Mr.  Gerhard  found  it  to  yield  is  a 
chalk  crucible,  in  the  parts  that  touched  the 
chalk,  it  is  probable  it  contains  a  fmall  proportion 
of  argill,  with  a  much  larger  of  filex.  Unlefs 
very  impure,  it  does  not  wither  by  expofure  to 
the  air. 

Its  tranfitions  are  into  hornftone,  opal,  argil- 
lite,  and  lithomarga;  it  is  often  intimately  mixed 
with  calcedony. 

The  liver  brown  ftone  of  Leflte  O.  S36,  being 
deflitute  of  luftrc,  1  reckon  a  hurnllone.  No. 
8 1 7  O.  of  Leike,  is  by  Karllcn  reckoned  a  jal'pcr, 
yet  it  has  all  the  appearances  of  pitchftone;  its 
fp.  gr.  is  only  2,44z,  which  marks  it  deci0vely  a 
pitchftone. 


2d  Family. 


I" 


id  Family, 
Egyptian  Pebble. 

This  ftone  prefents  various  colours  t 
the  fiinc  Ipecimen,  either  in  regular,  or  irregular 
conceDtric  and  alternating  flripes,  or  layers,  or 
in  dots  and  dendritical  figures.  The  tnoft  ufual 
colours  are  the  ycllowifli,  and  liver  brown,  red- 
difh  brown,  ifabelUi  yellow,  yellowiftigrcy,  grey- 
ifii,  or  reddifl)  white,  milk  white,  leek  green, 
and  biid.k;  this  lafl  only  in  dots  and  dcndritical 
figuf  es.  It  is  found  in  Ipheruidal,  or  flat  rounded 
mailcs,  which  ate  inveloped  in  3  coarfc  rough 
cruft. 

Its  internal  luftre,  i.    External,  o.    Itstranf- 
parercy,  o. 

Its  Irafture  conchoidal. 

Its  hardncfs,  10.     Us  fp.  gr.  2,564.     Briffbn. 

Found    principally   in   jiigypt,  fometimes  in 
Europe,  particularly  in  Lorraine, 


3d  Family. 
Striped  Jafper.     Band  Jafper  of  Werner. 

This  ftone  alfo  prefents  different  colours  in  the 
fame  Iptcinien,  generally  in  ftrcight,  more  rarely 
in  curved  coiiceiuric  ftripcs  or  l;;yers.  bcldom  in 
plilor^ig  fpcts. 

Tne    moft   ufiu-il    colours   are  yellowiOi,    or 

KDifligrey,  oclirc,  aad  ilabella.yclloWj  brown- 

ift* 


SinepU.  jrj 

i(h  red,  pale  or  dark  flefli  red,  mountain  or  dark 
green. 

It  occurs  in  large  mafles.  Luflre,  o.  Tranfpa- 
rcncy,  fcarcely  i. 

Its  frjfture  imperfeftly  conchoidal,  or  nearly 
even. 

Its  hardncfs,  from  9  to  10.    Sp.  gr,  from  2,5 

to  2,32. 


4th  Family. 
Sinople* 

Its  colour  dark  red. 

Its  luftre,  o.     Tranfparency,  o. 

Its  frafture,  imperfeflly  conchoidal. 

Its  liardnel's  from  9  to  10.  Sp.  gr.  2,691. 
BrilTon  p.  120. 

It  is  fdid  to  contain  1 8  per  ct.  of  iron,  i  Raab. 
p.  1 25.     Yet,  it  fo,  it  Hiould  be  much  heavier. 

A  red  hornftoneis  fometimes  known  under  this 
name  in  Hungary. 


34th  Species. 

Porcellanitc,  Porcelain  Jafpcr,  of  Werner, 

Its  colours  are  pearl  grey,  liivendcr  blue,  pale 
blue,  pale  yellow,  grecnifli    yellow,  brick   red, 
with  peirl  grey,  or  grcyifli  black  *. 
It  is  found  in  l^rge  njalTts,  frequLOily  lifty. 
Its  luftre  fiom  i  to  2.     Tranlparency  o. 

*  1  Bcigbau.  p.  3s8. 
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Its  fradiire,  tmperfedly  conchoidal,  incliDJjig 
to  the  even.     Fragments,  2.3. 

Its  hardners,  9.  Its  fp.  gr.  2,}$,  by  my 
trial. 

The  fpecimen  of  Le/lcc  K.  33,  melted  at  151% 
into  a  fpongy,  yellowiili  grey  tumefied  femi- 
tranfparent  mats.  Hence  I  confider  it  as  fpecifi* 
cally  different  from  jafpers.  The  colour  of  that 
I  employed  was  lavender  blue,  and  feemed  per* 
fedtly  pure. 

Mr.  Peithner  called  it  porcellanite,  which  name  1 
fliould  be  continued,  no:  to  confound  this  ftonc  ] 
with  genuine  jafpers. 


3jth  Species. 
Heliotropium. 

Tts  colour  is  generally  intermediate  between 
grafs  and  leek  green,  fometimes  dark  mountain 
green,  fometimes  lighter,  or  approaching  to  a 
blackiih  green,  and  mollly  dotted  or  fpoitcd  with 
olive  green,  ochre  yellow,  or  bloud  red  fpots  of 
jafper. 

Amorphous, 

Luflre,  i.o.  Tranfparency,  a.i,  fometimes 
fcarcely  i. 

Its  fracture  conchoidal,  Ibmetimes  flat  or  im- 
perftfl,  or  mixed  with  the  coarfe  fplintcry. 

Fragments,  3. 

Its  hardnefs  from  10  to  ri.  Its  fp.  gr.  2,62 
to  2,7. 

In  Mr.  Lavoifcr's  experiments,  it  was  fcarcely 

melted   even    by   pure  air.     In    mine  the  dark 

green  of  Leike  O.  380,  whofe  fp.  gr.  was  2,63 1, 

became 
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became  reddilh  brown  at  114°;  at  i-{.z%  its  frag- 
ments fliglitly  agglutinated. 

This  fpecies  is  evidently  nearly  allied  to  jafper, 
and  often  difFets  only  by  the  aggregate  of  its  pro- 
perties; its  fragments  fliaiper,  and  its  tranfpa- 
jency  often  much  greater. 


36th  Species. 

Holzftein  of  Werner, 
of  others  *, 


Lithoxylon 


ft 


Its  colour  is  generally  blackifh,  or  bluift 
grey  ;  the  former  frequently  pafles  into  the 
greyith  bUck,  and  the  latter  into  the  greyifti 
white;  and  this,  from  the  light  reddifh  grey, 
into  the  blood  or  cochenille  red.  Seldom  ochre 
yellow,  or  mountain  green  j  fomctlmes  reddith, 
or  yellowiOi  brown. 

Thefe  colours  mod  commonly  appear  together, 
in  fpots,  blotches,  or  ftripes,  in  the  fame  fpeci- 
men. 

It  always  manifefts  its  priftine  (late,  either  by 
its  branchy  form,  or  its  knots  or  roots.  Its  fur- 
face,  like  that  of  the  wood  from  which  it  origi- 
nates, fometinics  rough,  fometimcs  uneven, 
fometimes  coarfely  ftrcaked  in  the  direfiion  of  its 
length. 

Its  internal  luftre,  i.     Its  tranfparency,  1.2. 

Its  fradture,  conchoidal ;  fometimes  imper- 
fcfliy,  or  approaching  to  the  fine  fplintery,  fome- 
times flaty;  and  generally,  by  its  interlaced 
fibrous  ftruflurc,  difcovers  its  origin.  Its  frae- 
mcnts,  3.     Often  fplintery. 
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Its  hardnefs,  lo.  The  fp.  gr.  of  dificreoc 
fpecimcns  which  I  tried  extended  from  2,045  *o 

It  IS  commonly  (not  always)  the  fubftance  of 
petrified  wood.  A  flump  of  a  tree  fix  feet  in 
length,  and  as  many  in  diameter,  with  roots  and 
branches  thus  petrified,  was  lately  found  near 
Cheninii/.,  in  Saxony. 

It  otten  withers  by  cxpofurc  to  the 
fphcrc. 

Its    tranfitions    are    into    quartz,    calccdoDy, 
ind,  aifomclay,  into  pitehdone  or  opal. 


37  th  Species. 
Elaflic  C2iiartz. 


Its  colour  is  grcyifli  white,  covered  with 'i 
fcales  of  grey,  or  brownifh  mica. 

Its  luftrc,  c,  or  I,  from  a  few  micaceous  par- 
ticles difperfcd  through  it.     TranTparency,  i. 

Its  fr»i51ure  1  could  not  well  dilcern,  as  I  was 
rot  a!  liberty  to  break  the  Ipecimcn ;  but  from  a 
lin.ill  aecidcmal  fratture,  it  feems  earthy. 

Iishardncfs,  9.  Kritlie,  Specific  gravity,  ac- 
cording to  Mr.  Gerhard,  Mem.  Eerl.  i7''3.  p. 
107,  is  3,750;  but  his  flone  muft  be  very  diffc- 
leill  from  that  poficfled  by  the  Royal  Irilli  Aca- 
demy i    tlic  fpeciSc  gravity  of  this  being  only 

I'lcxible  and  elaflic  in  a  moderate  degree  in 
every  dircAion. 

Phofphorefces  when  fcrapcd  with  a  knife  in  the 
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According  to  Mr.  Gerhard,  it  is  no  way  altered 
by  a  heat  of  140°;  but  by  fixed  alkalis  it  is  eafily 
fufible.  According  to  Mr.  Ehrman,  it  is  by  the 
heat  of  pure  air  converted  into  a  feraitranfparent 
glafs.  But  Mr.  Gerhard  tells  us,  he  cxpofed 
his  to  that  heat  for  feven  minutes  without  any 
cffeft. 

By  the  analyfis  of  Mr.  Klaproth  it  contains  0,965 
filex,  0,0*5  ^rgill,  and  0,01  iron. 

By  that  of  Mr.  Gerhard,  0,92  (ilex,  0,03  ar- 
gil), 0,02  calx,  and  0,01  troh. 

Baron  Trebra  found  a  flexible  faDdftone  in 
Thurlngia. 


38th   Spcciei. 

Felfpar. 

Of  this  foffil  there  fi:eais  to  be  three  families; 
common  felfpar,  moonftonc,  and  continuous  fel- 
fpar. 


Common  FcIfpar,  or  Felfpar  fimply  fo  called*. 
Spath  fufible  of  Defmarctz,  Spaih  Etinulaiif, 
Spathum  Pyromachum. 

lis  colour  is  mod  commonly  ficth  red,  fo.nc- 
timcs  bluiih  grey,    oftcner  ycllo.vifli  white,    or 

•  Thti  name  fccm»  tomcilerivcd  from/ci,  a  rock ;  it 
being  commonly  tbund  in  graniiei,  ^'id  nut  Iro/n  fiU,  k 
£i:l|];  and  iicDce  J  write  it  thus,  fclipir. 
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milk  white,  or  brownifh  yellow,  rarely  blue,  op 
olive  green ;  and  lately,  in  one  inllance,  blacfc. 
2  Saufl". 

Amorphous  and  interfperfed,  fometlmes  cryf^ 
tallized  in  rhomboids,  or  fix  or  tight  fided  prifms) 
feldom  right  angled;  very  feldom  io  pellucid' 
needles,  tables,  or  polygons. 

Its  luflre  when  broke  acrofs,  o;  in  other  di- 
rcftions,  2.3  i       Its  tranfparency,  2.1, 

Itsfrafture  difcovers  a  ftreight  foliated  texture. 
The  lameliie  polilhed,  and  (hining,  often  on  four 
fides,  crofs  fracture  uneven- 
Its  fragments  rhomboidal,  or  tending  to   that 
form. 

It  generally  prefcntJ  granular  diftinft  concre- 
tions, cither  large  or  ftnall. 

Its  hardnefs  from  9  to  10.  Its  fp.  gr.  from 
2,437  ^°  i(6oo  ;  the  greenifh  fecm  to  extend  to 
2,70. 

The  yellow  felfpar  of  Port  Franfois,  In  North 
America,  is  fo  brittle  as  not  to  bear  the  flighted 
fridion  ;  when  heated  it  becomes  red.  31  Roz. 
Journ.  p.  156. 

When  heated,  the  cryftailized  frequently  de- 
crepitate, a  quadrangular  prifm  of  cryftallized 
felfpar  of  Baveno,  ofa  reddifh  white  colour,  and 
whofe  fp.gr.  was  2,437,  melted  at  130",  into  a 
grey  fern  it  ranfpa  rent  porous  glafs,  and  at  154° 
L  into  a  compaft  fomitranf parent  glafs.      Another 

I  from    Silclia,    which    was   not  crytUllized,  and 

H^  whofe  fp  gr.  was  2,55.^,  and  of  a  grey  yeliowifh 

^K  white  colour,  melted  at  1 19%  into  a  grey  fmooth, 

^1  almoft  conipa£t,  femltranfpareiit   glafs  ;   and  be- 

^K  ing  mixed  with  an  equal  weight  of  Carrsra  mir- 

^r  blc,  it  mcltedat  105%  into  a  whitcopulic,  almofl 
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compafl  mafs  of  a  filky  luftre.  The  green  becomes 
pale  reddilh  when  heated. 

Alkalis  flux  I  his  Hone  with  great  difficulty; 
microcofmic  falc  (and  particularly  borax)  is  more 
cffcftual. 

According  to  Mr.  Gerhard,  the  pureft  felfpar 
found  in  granites  contains  0,46  fiiex,  0,30  ar- 
gill,  ando,o6caIx.  Here 0,18  partsare  miffing, 
a  lofs  too  great  to  be  imputed  to  the  efcape  of  air 
and  water.     Mem.  Berl.  1783,  p.  119, 

Mr.  Wiegleb,  in  100  parts  of  the  reddiflj  fel- 
fpar of  Geyer,  found  65  filex,  32  argill,  1,66 
calx  of  iron,  and  0,0062  of  flaor  acit).  i  Chy. 
Ann.  1785,  p.  .392.  This  compound  I  found 
infufibleeveaat  155%  therefore  it  could  not  form 
a  felfpar. 

Mr.  Heycr,  in  white  felfpar,  detected  0,74 
filex,  0,30  argill,  and  a  minute  portion  of  iron; 
the  amount  exceeds  100.  In  a  red  felfpar  he 
found  0,64  filex,  0^1  argill,  0,06  of  iron,  and 
a  minute  portioa  of  calx.  2  Chyra.  Ann.  1 788, 
p.  147.  Both  thefe  compounds  are  infuliblc  at 
150'. 

Mr.  Meyer,  in  whiti  felfpar,  0,74  filex,  0,24 
argilU  0,06  calx,  and  0,01  of  iron;  and  in  red 
felfpar,  0,79  filex,  0.16  argill,  0,023  of  iron. 
Thefe  compounds  I  found  infuGble  at  145'. 
Mr.  Sauflurc,  from  a  femitraafparent  greenifli 
felfpar,  feparated  0,43  filex,  0,37  argill,  0,017 
calx,  and  0,04  of  iron.  This  compound  is  alfo 
infufibleat  145^ 

Not  one  of  thefe  refults  exhibits  a  fufible  com- 
pound; or,  at  lead,  one  that  would  yield  a  white 
or  grey  femitranfparent  enamel. 

1  found  cryftallizcd  reddiih  white  felfpar,  whofe 
fp.  gr.  was    2,542,  to  contain    0,67  fiiex,  about 
~  14 
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I4argill,  o,ti  of  barytes,  and  0,08  niagnefi; 
Though  this  rclult  fccms  Icfs  improbable,  ab- 
flradedly  conlideicd.-than  any  of  the  foiegoing, 
yet  Mr.  Doiomicu  ihtnks  I  muft  have  been  rail- 
taken,  as  (according  to  hini)  barytes  eanaot 
exift  in  the  feH'iiar  of  granites,  and  no  other  ana- 
lyfis  had  difcovcred  it,  Mr.  Hoepfnei,  however, 
difcovered  barytes  in  granite,  i  Chym.  Ann. 
J788,  p.  134.  And,  fhortly  after,  Mr.  Haflen- 
fraz,  in  the  folfpar  of  St.  Yrieux,  found  0,70 
filex,  0,12  argiii,  0,09  niagnefia,  and  0,08  of 
barytes,  14  Ann.  Chyni.  p.  14.  Mr.  Weflrumb 
alfo  found  barol'elenite  in  the  pureft  fclfpar. 

MagneCa  w..s  indicated  in  lelfpar  by  Mr.  Berg- 
man, Sciagr.  §.  130.  Though  not  found  by 
ntany  of  the  fubfequent  anal) lis;  it  did  not, 
however,  efcape  Mr.  MomiLt,  who  found  it 
jointly  with  filcx,  arj^ill,  and  calx,  in  the  felfpar 
he  examined.  13  Koz.  Suppl.  p.  54.  Nor  Mr. 
Chaptal,  who  obferved  it  to  exift  in  greater  plenty 
in  the  red  than  in  white  felfpar. 

Mr.  Fabroni,  who,  happily  for  Italy,  has  lately 
direfted  his  attention  to  mineralogy,  difcovered, 
in  the  felfpar  of  ^Egyptian  granite,  0,55  filex,. 
0,36  argill,  0,02  barytes,  0,04  niagnefia,  and 
0,03  of  iion.  See  Mr.  Dc  La  Metherie's  late  edi- 
tion of  the  Manual  of  Mr.  Mongez. 

Mr.  Scopoli,  in  felfpar  of  Baveno,  found  o,6_j 
filex,  c,  1 7  argill,  0,06  magncfia,  o,02  calx,  and 
0,07  of  iron  ,  lols  0,05.  \Vith  rcfped  to  Iron,  it 
is  highly  improbable  that  this  felfpar,  which  is 
of  the  purell:  kind,  Iliould  contain  any.  That 
ivhiL-h  appeared  may  mort  probably  be  afcribed 
to  the  PruHian  alkali  he  employed  in  the  ana- 

6  From 
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From  thefe  different  anaiyfcs  It  appears  that 
any  compound  of  files  and  argill,  in  which  (ilex 
predominates,  and  to  which  a  I'uiJicient  but 
ftnalkr  proportion  of  calx  and  magnefia,  or  of 
calx,  magnefia,  and  barytes,  13  added  to  render 
the  whole  fufible  in  a  heat  not  exceeding  (40", 
fflj;r  form  a  felfpar,  and  will  undoubtedly  be  fo 
called,  if  at  the  fame  time  it  prefencs  a  foliated 
texture;  but  iron  appears  to  be  a  foreign  ingre- 
dient. 

The  felfpar,  both  in  granites  and  porphyrie*, 
is  frequently  found,  or  ax  leaft  fufpefled  to  be 
the  part  that  is  found,  in  a  decompofed  or  dif- 
integrated  ftate,  and  is  faid  to  conrtituce  in  fuch 
cafes,  when  free  from  iron,  a  porcelain  clay. 
But  as  ibis  clay  is  infufiblc,  whereas  felfjur  is 
eflentially  fufible,  and  as  fome  feifpars  are  not 
in  the  leaft  injured  by  expofure  to  the  air,  it 
Ihould  fcem  that  the  ftones,  fo  difintegrated  as 
to  be  converted  into  porcelain  clay,  were  not 
originally  feifpars,  but  forae  other  fpecies  of 
flone.  1  do  not,  however,  denv,  that  in  the 
neighbourhood  of  volcano?,  teal  tVlfpars  may  be 
converted  into  porcelain  clays  by  vitiiolic  fumes, 
as  the  falts,  that  have  magncfii  or  calx  for  their 
bafis,  may  be  wafhcci  away, 

FelCpar  may  alio  be  decompofed  when  mixed 
with  iron,  or  when  its  texture  \\  loofe,  but  then 
the  rcfulting  clay  will  not  bt-  fit  for  porcelain. 
To  remove  all  doubt,  I  feparared  part  of  the 
white  earth  of  a  decompofed  fellpar,  Lcflce  O. 
907'.  i\nd  found  it  rcfufcd  to  meltat  132°,  but 
formed  a  porous  white  enamel  at  ^^o°.  flcnLe 
it  is  really  an  earth  from  fclfpar,  though  not 
ti'uc  porcelain  cartt*. 

Y  Its 
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Its  tranfitions  are  obfcure,  and  difficultly 
traced,  but  I'eeiii  to  be  into  Ihorlitcs,  calcedony, 
quanz,  Labradore  ftone,  Labradore  hornblende, 
and,  perhaps,  intopitchilone.  By  diHategration 
itpalTes  into  clay. 


td  Family. 
Moon  Stone,  Adularia  of  Pioi* 


I 

unil^ 
I  zed 
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Its  colour  white,  yellowilh,  or  greenilh  whitt 
fomewhat  iridcfcrnt,  fometimes  reddifli.  Fou 
cither  in  blunc  amorphous  mafles,  or  cryflallized 
cither  in  truncated  rhomboidal  prifms,  fingle  or 
coalitcd,  or  in  redangular  tables,  or  in  hexabae 
dral  prifms  btvillcd  at  buth  ends,  fingle  or 
u,nited.     The  furfacc  often  fulcated. 

Its  external    luftre  pearly,  3.     Its  internal  the'" 
fame.     Tranfpartncy,  2.3. 

Its  fraflure  llreight  foliated,  and  fometiaies 
appears  (Iriated.  Fragments,  2.  Folifhed  oq 
four  Gdcs,  and  rhomboidal.  hs  bardnefs,  io» 
Its  fp.  gr.  by  my  irial,  2,559. 

At  130°,  it  melted  into  a  white  fcmilranfpa- 
rcnc  mafs,  with  a  vitreous  furface;  but  internally 
.between  a  porcelain  and  an  enamel. 

By  the  analyfis  of  Mr.  Weftrumb,  it  contains 
0,625  filex.  0,17  aigill,  0,065  cs'X)  °>02  baro- 
fclcnite,  0,06  magnolia,  0,014  "o"'  and  0,002.5 
of  water.     2  Ckym.  Ann.  1790,  p.  221. 

Another  fpccJmen,  lefs  tranfparcnr,  and  fome- 
what ycllowiih,  afforded  him  0,63  lilex,  0,19  ar- 


•  Wcrn.Cron 
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gill,  0,06  calx,  0,0325  magnefia,  c,o4  calx  of 
iron,  o.-^is  b^rolelciiiie,  and  0,005  ««ter. 

Mr.  Mortll.  in  another  fpccimen.'  found  o,(5t 
filcx,  0,19  argill,  0,1  r  felenite,  0,055  inagHcfia, 
and  0,0175  water.  iHcW.Mjg  p.  95.  Neither 
ofthcfe  analyfts  found  the  fparryacid. 


■    .  3d  Family. 

Continuous  Felfpar.  _  Felfpar  en  Mafle, 

Its  colour  reddiJh  grey,  or  pale  reddifli  yellow, 
or  flclh  coiourcd. 
•  It  is  found  in  large  niaffes,  and  generally  mixed 
with  mica  or  hornblende,  and  fometimes  forms 
the  balis  of  porphyries. 

Its  lu lire,  o.     itstranfparency,  I. 
Its    fraAure,  unequal  and   earthy,  fometimes 
fine   fplintery.     Fragments,    2.     Indeterminate, 
and  without  any  potilb. 

Its  hardncfs,  10.  Its  fp.  gr.  2,609,  '"  ^^ 
fpecimcn  I  tried. 

It  frequenily  confifts  of  granular  concretions, 
eafily  feparablc. 

A  fpccimen  of  this  fort,  Le/ke  G.  231J,  melted 
at  i5o°,5,  into  a  porous  porcelain  tnafs,  glazed 
on  the  furface. 

It  fecms  to  be  the  flone  called  earthy  felfpar* 
2  SauiT.  p.  136,  322,  and  596. 

Ic  differs  from  the  amorphous  flones  of  the 
fird  family  in  this,  that  the  laft  has  a  foliated 
texture,  and  more  luftrc,  and  the  fragmanis  tend 
more  to  the  rhoniboidal  fliape;  and  alfo  ia  fufi- 
biliiy. 

Y  2  39th  Species^ 
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3jth  Speciei. 
Labnidoie  Stone.     Labradore  Felfpar  of  Wd 


Its  colour  is  of  a  light  or  dark  grey,  or  bluifli, 
or  blackifti  grey;  but,  in  certain  pofitions.  and 
fpots,  refledtirg  blue,  purple,  red,  green,  &c. 

In  blunted  fragments  it  chiefly  occurs.  J 

Its  ludre,  23.     Its  tranfparency,  i.a.3.         fl 

Its  fraflurc,  llrcighi  foliated.  ■ 

Its  fragments,  2.  Rhomboidal,  with  four 
polifhed  iaccsj  or  tending  to  that  fhape.  . 

Sometimes  without  dimndl  concretions ;  fome- 
ttmes  with  brgc  or  coarfe  grained,  rarely  with 
thick  laiv.elUr. 

Its  hardnefs,  10.  Its  fp.  gr.  from  2,67  to 
2,6925. 

At  130%  a  fpccimcii  of  the  bluifli  grey, 
whofc  tranfparency  was  barely  1,  and  its  fp.  gr. 
2,672,  which  I  had  from  Mr.  Wouifc,  was 
barely  glazed  on  the  ouifidcj  and  at  155"  the 
white  part  feparated  itfdf  from  the  brown,  and 
was  melted.  The  brown  was  alfo  inipcrfcdtly 
melted  into  an  op::ke  porous  brown  porcelain. 

From  this  dilTicuh  lufibility,  I  conclude  Labra- 
dore  to  be  fpeciiicaily  different  from  common 
felfpars;  the  nature  of  the  brown  matter  is  not 
known,  this  ftone  having  never  been  analyzed. 

The  green  felfpar  uf  Siberia,  dcfcribed  by  Mr. 
Bindheim,  5  Bcrl.  Beob.  p.  107,  is  evidently  a 
variety  of  this  fpccies.     It  differs  only  in  the  Ibl- 


*  Wcrn.  Cronft,p, 


PetriUte, 
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lowing  particulars.  Its  colour  is  apple  green, 
and  from  that  pafles  into  the  vcrdcgris  green, 
with  white  ftripes.  Its  luftre  is  often  pearly  and 
iridefcent.     2  Chym.  Ann.  1792,  p- 234. 

Irs  fp.  gr.  2,583  ;  in  every  other  refpeifl  it  re- 
femblcs  the  above.  When  heated  it  lofes  its 
green  colour,  hardens,  becomes  flt-ft  red,  but 
refufes  to  melt  before  the  blowpipe.  Nor  have 
the  ufual  fluxes  much  efie^  on  it.  Hence  I  con- 
fider  both  as  fpecifically  different  from  common 
feirpar  and  its  varieties. 

Mr.  Bindheim  found  100  parts  of  it  to  confift 
of  69,5  files,  13,6  argill,  12  gypfum,  0,7  calx 
of  copper,  0,036  calx  of  iron,  and  about  four 
gr^ns  were  loA.     5  Beri.  Beob.  p.  in. 


40th  Species. 
Fctrilite,  or  Cubic  Felfpar  of  Karften  *, 

Tts  colour  is  reddilh  brown,  or  brownifh  red. 

J^morphous. 

Us  luftre,  z.  Its  tranfparency,  partly  2, 
partly  I. 

Its  fradure  participates  of  the  fplimcry  and 
foliated ;  but  inclines  more  to  the  former. 

Its  fragments,  2;  cub'ic,  or  inclining  to  that 
form,  and  without  poliihed  faces. 

It  feems  to  confift  of  thick,  indiftinftly  feparatc 
ftreight  lamellar  concretions. 

Its  hardnefs,  9.  Brittle.  The  fpec.  gravity  of 
the  fpccimen  I  tried,  which  was  that  in  htfkz  O. 
907%  was  3,081. 

*  3  Bergm.Joum.  1788,  p.  Sag. 


336  SiHceau  Genu), 

At  160',  it  whitpned,  an*!    barely   concrcicdj 
withoiir  any  farther  fign  of  fufion. 

Hfnce  it  is  plain  if  is  fpecificaily  differcnr  from 
the  oUicr  ftoiics  hitherto  called  fc!l;>ars;  on   this 
account,  to  »void  confounding  it   wiih  theni] 
call  itpetrilite. 


41  fl  Species. 
Fcilifc,  or  compact  telfpar  of  Widenman  *. 

Its  colour  is  azure  blue,  or  in  feme  parts  bluiili.. 
white,  or  p^Ir,  or  deep  brownilb,  or  UackUh 
grtcn,  or  grfcri'ftj  white. 

Jt  is  found  an.orphous,  affociated  with  quartz 
and  niica;  in  larger  or  fnialler  mafles  in  granite; 
the  green  chiefiy  in  porphyries.  The  blue  wm 
lately  difcovced  near  Krieglach,  in  Stiria,  by 
Mr.  Widenman. 

I:s  luflre     i.     Its  tranfpsrcncy,  fcarccly   i. 

lis  traciure  uneven,  yet  often  approiching  to 
the  fine  fplintery  ;  in  lonie  fpecimens  a  fine  foli- 
ated tex.uie  may,  though  with  Ibme  difficulty, 
be  pctcei'.  ed. 

Its  fragments,  2.     Indeterminate. 

Gives  a  white  llrcak. 

Its  faardnefs,  9.     Its  fp.  gr.  not  confideribli 
that  is,  does  not  amount  to  4. 

Expoled  to  a  blowpipe  it  whitens  and  bccomi 
rifiy,  but  is  inluiiblc  per  ft-. 

This  ftone  I  have  not  as  yet  I'ccn,  or  at  leaft 
diflinguiflicd. 


1 


1  Bergro.  Joi 


179'.  P-  345- 


And  the 


I 

I  p. 


2d  species. 


Argeniinc  Fel/par. 


I 


42d  Species. 
Argentine  Fclfpar,  or  Oculus  Pifcis  *. 

Its  colour  white,  two  oppofite  faces  filvery 
white,  two  others  dead  white,  or  ycllowifli; 
when  decompoling  iridefcent,  when  farther  dc- 
compofed  ochre  yellow. 

It  is  found  amorphous  in  rounded  fragments, 
or  cryftallized  nearly  as  common  feKpar,  or  in 
detached  plates,  or  in  fhining  ilrix. 

Its  internal  luftre,  4.  Its  tranfparency,  2;  or 
I  when  decompofing. 

Irs  fra^ure  in  one  direction  foliated,  in  another 
ftriatcd. 

Its  fragments  rectangular.  The  lamelis  in- 
flexible. 

Hardnefs  of  the  filvery  lamina',  6 ;  of  the 
others,  9.  Brittle.  Sp.  gravity,  when  not  much 
decompofed,  2,500;  when  more  advanced  in  this 
refpeift  2,300  or  2,213. 

When  decaying,  if  breathed  on,  it  gives  an 
earthy  fniell. 

Expofed  to  the  blowpipe,  and  ftuck  on  glafs, 
if  the  flame  be  dircfted  to  the  edges,  it 
eafily  melts  into  a  clear  compaft  giafsi  but,  if 
the  flime  be  direfted  on  the  faces,  they  ftill 
preferve  their  luflrc,  and  only  the  edges  flowly 
melt. 

This  flone  was  difcovercd  in  the  black  moun- 
tain of  Languedoc,  by  Mr.  Dodun,  one  of  the 
tnoft  eminent  French  mineralogies;  by  its  exier- 

*  37  Roz.  Jaurn.  p.  49.     36  Roz,  Joarn.  p.  405. 

Y  4  nal 
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nal  charaflers  it  is  nearly  allied  to  common 
fpar,  but,  by  the  quantity  of  calx  of  iron  which  it 
elTcntially  contains,  it  mufl  be  deemed  fpecifically 
different  from  them. 

By  the  analyfis  of  Mr.  Dodun  it  contains  0,46 
filcx,  0,3d  argill,  0,16  caixof  iron. 

43d  Species. 
Of  the  Redflone  of  Rawenftein. 

This  ftone  is  thus  defcribcd  by  Count  Razon- 
moufky,     3  Mem.  Laufane,  p.  129. 

Its  colour,  by  reflefled  light,  is  rofe  red,  and 
fomewhat  iridcfcent ;  by  rcfrafted,  blue. 

It  is  found  amorphous,  and  in  large  maffcs, 

Its  luftre,  2.  Its  tranfparency,  2.3.4.  Its  frac- 
ture thick  foliated. 

Its  fragments  lending  10  the  cubical  form. 
ConGlls  oT  numerous  diftin6):  concretions. 

Its  hardnefs  from  9  to  10.  Britile.  Its  fp, 
gr.  confiderably  approaching  to  that  of  barofcle- 
nite. 

It  decrepitates  when  fuddenly  heated,  and  in 
the  ftrongeft  heat  of  a  fmith's  forge  it  melts  but 
imperfeiftly.  The  ufual  fluxes  have  no  very  fcn- 
fible  effeft  on  it. 

It  fecms  nearly  allied  to  petriliie. 


itnon   fel-^H 

I 

[- 

I 
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44tb  Species. 


Siiiceoiu  Sfar, 
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44th  Species. 
Siliceous  Spar.    Saulcn  Spaib  of  Bindheitn. 

Its  colour,  white,  ftraw  yellow,  or  fea  green, 
mountain  green,  or  light  blue.     Red  ? 

Its  luftre  filky,  2. 

ft  is  found  cryftallized  in  quadrangular  or 
hexangular  prifms,  tranfverfely  ftrcaked,  and 
generally  heaped  together. 

Its  frafturc  fibrous,  or  ftriated. 

It  effervefces  with  acids. 

According  to  the  analylis  of  Mr,  Bindheira,  it 
contains  61,1  filex,  2i,7calx,  6,68rgill,  5  mag- 
nefia,  1,3  calxofiron,  and3,3water.  3  Schrift. 
Naturforch.  Freunde.  p.  452. 

The  defcription  above  given  is  imperfeft;  yet 
from  that,  and  thcanilyfis,  we  may  infer  that 
it  is  nearly  allied  to  zeolites.  Mr.  Bergman  in- 
deed *  cotiliders  it  as  of  the  fame  fjiecies  as  the 
ztolite  of  Hsllcftadt ;  but  the  fmall  proportion 
of  water  it  holds  difcri  mi  nates  it  too  fttongly 
from  that  foffil  to  allow  them  to  be  of  the  fame 
fpecies. 

Mr.  Hoffman,  on  the  contrary,  conjeAures  it 
may  be  the  fame  as  the  tremolUe  of  Hoepfner, 
which  Mr.  Ferber  -|-  informs  us  is  of  a  red  co- 
lour, and  fibrous,  or  ftriated,  and  in  which  Mr. 
Klaproth  found  0,65  filex,    0,18    calx,    0,103 


*  Sc^wcd.  Abhand.  1784. 

■f-  Dre;  Briefe  Miner.  Jnhxlt.  p.  11. 


lagnella, 
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magnefia,  0,0^5  fixed  air  and  water,  and  0,00c 
ealjcof  iron,     i  Chym.  Ann.  1790,  p.  54*.        , 


Of  /\gatcs.  1 

Agates,  as  Mr.  Werner  jiiflly  remarks,  do  not 
form  a  diftind  fpccies  of  ftonc,  but  confift  of 
quartz,  cryftal,  hornllone,  flint,  calccdony,  ame- 
liiyfl,  jafpcr,  carnclian,  hcliotfO[)itim,  jade,  aggre- 
gated in  binary,  ternary,  ormorenumcrouscom- 
binations,  and  fufcepiiblc  of  a  good  poliOi;  even 
one  of  thcfe,  if  it  prefents  two  or  more  colours  and 
afTumcs  a  good  poblh,  is  called  an  sgatc.  Thefc 
mixtures  prclent  cither  dots,  veins,  zones,  fila- J 
ments,  figures  of  various  kinds,  ramifications,  or! 
arborizations.  1 

They  are  found  either  in  rocks,  as  in  Saxony, 
nearKunmerfdoif,  or  in  angular  fragments,  or  in 
nodules,  or  contained  in  fuiall  rounded  lumps 
galled  Geodsj  or,  though  feldom,  ftaiai'liiic.  . 

Their  colours  are,  the  clear  yellowifli,  rcddifli,  I 
milk,  or  grcyifh,  or  bluifh  white,  or  pearl  grey,] 
or  honey,  ochre,  or  orange  ytlletc;  flefh,  blood, 
or  brick,  red,  or  rcddilh  brown,  vioje:  hke,  1 
browniih^rccrt. 

The  clear  pellucid 

white  denotes  Cryftal  or  quartz, 


The  yellowifli  white 
The  greyifh  white 
The  milk  white 
The  yellowilh  grey  ■ 
The  fmokc  grey 


Amcthyft,  calcedotiy, 

Qwanz, 

Jalper,  amethyft, 

Qiurtz,  Hint, 

Calcedony,  Hint, 


I  Bergm,  Journ.  179J, 


I 


The  pearl  grey  denotes  Calcedony, 

The  greenifh  grey  Calccdony,  jafpcr. 


The  bluifti  grey 
The  honey  yellow 
The  yellow 
The  ochre  ydlow 
The  orange  yellow 
The  yellowifh  brown 
The  redilifli  brown 
The  flefli  red 
The  blood  red 
The  brick  red 
The  violet  blue 
The  browniih  green 
The  leek  green,  and 

feeling  fomewhai 

grcafy 


Calcedony, 

Flint,  jafper, 

Jafper, 

Calcedony, 

Calcedony, 

Camel  ian, 

Horndone,  camelian. 

Camel  ian, 

Jafper,  carnelian, 

Jafper, 

Amethyft, 

Heliotropiuro, 


Jade. 


Amethyfts  are  diHinguiflied  alfo  by  their  dif- 
tindt  columnar  concretions. 

The  figures  containcil  in  agate's  are  various, 
fomc  reprefenting  the  polvgon  lines  of  a  fortifi- 
cation, fome  pcrrpeflivc  views,  or  arborizaiions, 
or  mofs,  and  called  mochos ;  l"">ine  contain  real 
mofs,  or  other  herbs,  as  Mv.  D'Aubenton  has 
Ibewn.     Mem.  Paris.  1782,  p.  668. 

The  fptcific  gravity  of  agates  is  generally  from 
2,58  tn  2,666.  If  they  contain  jade  they  may 
be  heivier.     Their  hardnefs  (rom  10  to  12, 

The  finer  kinds  are  called  oriental,  they  arc 
femipellucid. 
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SIXTH     GENUS. 


Stronthian  Earth. 


ill  Species. 
Combined  with  flxed  air,  Stroathianite. 

ITS  colour  is  light,  or  whitilh  green. 

It  is  found  in  targe  (hapetefs  maifes. 

Its  luftre,  from  2  to  3.    Its  tranfparcncy,T 

Its  frafture,  thick  ftnated,  fumetimes  prefent- 
ing  diftinA  columnar  concretions. 

Its  hardnefs,  5.  Its  fpec.  grav.  from  3^4  to 
3.644- 

It  burns  to  lim«  in  a  heat  of  140",  and  eafily 
vitrifies  with  the  clay  of  the  crucibles. 

It  cffcrvefccs  with  the  nitrous  and  muriatic 
acids,  and  forms  with  them  eafily  cryftailizable 
falts,  but  which  are  precipitable  by  barytic  lime 


SEVENTH 
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SEVENTH   GENUS. 


Jargon.      Zircon    of  the   Germwis, 

THE  ooly  fpccies,  of  this  genus  hitherto 
known,  is  the  ftone  called  Jargon^  of  Cejlon,  or 
Zircon,  whicli  exhibits  the  following  charac- 
ters * : 

Its  colour  is  grey,  or  greeniOi  white,  moun- 
tain or  olive  green,  inclining  more  or  lels  to  yc! 
low,  yellowilh  brown,  reddifh  brown  -f-,  and 
violet. 

It  is  found  either  in  ftnall  irregular  grains,  or 
cryftallized.  The  cryftallization  prefeats  cither 
right-angled  quadrangular  prifms  furinounted 
with  pyramids ;  or  oftohfedrals,  confining  of  dou- 
ble quadrangular  pyramids;  the  fur  face  fome- 
what  Imooth  and  polifhed. 

The  external  lutlrc  is  cafual,  but  the  ii)[Cfnft 
is  flrong  and  inclining  to  the  metallic. 

The  Iraiiturc  is  intermediate  benvecn  the  thin 
curved  foliated,  and  the  flat  conchoidal,  and 
fomc  I'mall- grained  diftinft  concretions. 

The  fragnrients,  indeterminate  and  very  fharp. 

Strongly  fciiiitranfparent.  Sometimes  Opakc. 
Briflbn  73. 

Its  hardnefsfrom  10  to  16.  Its  fp.  gravity  ac- 
cording to  Brilibn,  4>4i(3.      And  accurdlng  to 

aBeil.  Beoti.  p.  147. 


I 


WcrncrJ^I 
water,  it  ^M 


334  Sydneian  Genus. 

Mr.  KUproth,   4,(515.    According  to 

4,7.    2  Bergm.  Journ.  1790,  90. 

Heated  to  rcdnefs,  and  quenched  In  water, 
()pconie$  rifty,  and  troubled. 
■  According  to  Mr.  Gcycr,  it  is  fcarccly  fufible, 
even  by  the  help  of  pure  air. 

It  is  infoluble  in  acids,  except  by  particular 
management. 

By  the  analyfis  of  Mr.  Klaproth  *,  100  parts 
ofit  contain,  31,5  fiiex,  5  of  ferruginous  nickel, 
and  68  of  a  new  earth. 


EIGHTH    GENUS. 


Sydneia. 

Of  this  no  fpccies  has  as  yet  been  foundj  nod 
has  it  been  detected  in  any  other  ftonc. 


'  Briflbn,  p.  73. 


k 
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NINTH     GENUS. 

Adamantine  Earth. 

ill  Species. 
Adamantine  Spar. 

THTS  earth  hath  hitherto  been  difcovcred  only 
in  adamantine  fpar,  though  its  exiAence  may  be 
fufpefted  in  feme  felfpars. 

Of  this  (lone  we  are  acquainted  with  three  va- 
rieties ;  the  firll  is  found  in  China;  the  fe- 
cond  in  India,  near  Bombay,  and  there  called 
Corundum;  and  the  third,  in  France. 


ift  Variety  *. 

Its  colour  is  grey,  with  various  Ihades  of 
brown,  or  green. 

Its  form,  when  moft  regular,  is  that  of  ari 
hexanguUr  prifm,  two  lides  large  ana  tour  fmall 
(BriflbnJ,  without  any  pyramid.  Its  fiirface 
fomewhat  ftriated,  and  covered  wirh  a  ihin  rind 
of  filver  white  mica,  wirti  here  and  tlute  panicles 
of  red  felfpar,  and  fometimes  with  fulphur  py- 

•  I  Bed.  Bcob.p.  19;. 
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Its  internal  ludre,  when  bioken  crofsways,  Oy 
or  I ;  diagonally,  3. 

Its  fraflure,  more  or  lefs,  perfeftly  foliaceouq, 
and  fparry. 

In  thin  pieces,  and  at  the  edges,  femitranfpa>  * 
rent. 

Itshardnefs,  15.  Others  fay  it  is  a  little  harder 
than  cryftal.     30  Roz.  p.  13.     Brittle.  j 

Its  fpeci6c  gravity,    according   to  KlaprotbyJ 
3,710;  according  to  Briffon,  3,8732.  ^ 

Some  grains  of  cryftallized  magnetic  iron  arc 
diflcminated  through  it,  which  are  caGIy  fcpa- 
rated  by  a  magnet  when  the  ftone  is  pulverized. 
They  amount  to  about  4  of  the  whole. 

It  is  infufible  in  a    porcelain  heat,  and  Mr* 
Lavoifier  found  it  fo  even  by  pure  air;  yet  Mr.  1 
Ehrman  alTures  us,  he  melted  it  into  a  dark  brown  | 
button  fpotted  with  white  in  one  minute.    iCtty.4 
An.  1788,  p.  143. 


2d  Variety. 

This  differs  from  the  former  only  in  this,  thatH 
it  is  whiter,  its  texture  more  niriniferi  ly  foliaceous  t  A 
and  that  the  ferruginous  particles  barely  adhere  1 
to  if,  and  are  not  difperfed  through  it. 


3d  Variety. 

This  was  found  by  Mr.  Morvcau,  in  Poitou. 
Its  colour  reddifli  brown,  and  its  hardnefs  fuperior 
to  that  of  cryftals.     Irs  fp.    gr.    was  4,183.     I 
Ann.  Chy.  p.  188.     Hence  he  prefumes  it  tot 
adamantine  fpar. 
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After  thefe  we  may  perhaps  place  the  heavy 
feirpjr  mentioned  by  Mr.  BrilVon,  called  'm  Rome 
ys)de  di  Ccrjica  Duro ;  it3  colour  is  dead  white, 
witb  large  blotches  of  green,  and  its  hardnefs 
extraordinary.  Its  (p.  gr.  3,105.  And  another, 
mentioned  by  Mr.  Morveau.  found  in  Le  Fcrez, 
of  great  hardnefs,  whofc  fpecific  gravity  was 
31O75  ;  but,  as  it  yielded  a  little  co  the  heat  of  a 
furnace,  it  is  probable  it  contained  fomc  mixture 
bf  common  felfpar. 


r 


AggngdUd  Stones, 


SECTION     XI. 


Of  Aggregated  Stones. 


X  HESE  confifb  of  either  grains  (angu 
maflcsl  of  Itones  limply  compat^ed  together,  and 
forming  tither  uniform  or  fiaty  malfes;  or  of 
Hones  of  one  or  moie  fpecics,  inhering  in  another 
ftone,  which  may  be  confidered  as  their  bafis  or 
cement;  nr  of  rounded  flones  of  different  forts, 
Adhering  to  or  inhering  in  fome  other;  or  of 
maffes  of  diflerenc  aggregates  inhering  or  adhe- 
ntig  to  each  other.  All  thcfe,  though  Uifceptibic 
of  infinite  variety,  might  at  leall,  in  general  be 
diflinguiftied  by  appropriate  names,  if  a  claffifi- 
cation  were  now  for  the  firft  time  to  be  attempted  ; 
but  unhappily  various  combinations  have  already 
been  denoted  by  particular  names,  under  which 
they  arc  now  known  by  mineralogical  writers  fo 
narrowed  and  rcflraincd  in  their  ligniScation  at 
to  be  incapable  ot  being  brought  under  general 
divilions;  and  to  introduce  new  names  would 
prmluce  confufion.  Hence,  I  Ihall  confine  my- 
J'clf  to  "the  cxi>bn3!ion  ot  the  denominations  al- 
ready in  ufe,  as  they  are  undcrftood  and  applin 
by  the  moft  exaft  writets  on  this  fubjeCl. 

Granite. 

This  name  iti  the  flrifteft  fenfe  denotes  an  sg 
grcgate  of  tjuartz,  fcllpar,  and  mica  ;  all  in  vcrJS 


Granite. 
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Variable  proporrions,  not  only  in  different,  but 
often  in  the  fame  mountain  ;  the  felfpar  generally 
amorphous,  fcldom  cryflallized,  very  frequently 
in  the  greateil  proportion,  and  (he  mica  in  the 
Icaft. 

The  fize  of  the  grains  is  alfo  variable,  from 
that  of  a  pin's  head  to  that  of  two  or  three  feet ; 
but  this  laft  is  very  rare*,  a  Bergm.  Journ. 
17S9,  9152.  Ihc  largeft  ufoal  fize  is  that  of  a 
nut.  Sonic  arc  fo  Imall  as  not  ro  be  diilinguifiied 
uithouc  a  flrong  lens,  and  are  often  taken  for 
Hinple  ftoncs.     Stc  Voight,  llmenau  29. 

The  colour  of  granites  is  infinitely  Jiverfificd  ; 
it  depcnils  chiefly  on  that  of  the  felfpar,  this 
being  generally  the  moft  copious  ingredient,  this 
is  generally  reddilli,  more  rarely  greenilb,  or 
bluilh,  or  greyifli;  the  mica  more  generally 
black,  more  rarely  yellowifii  or  grey  ;  the  quartz 
commonly  greyiih  white. 

Granites  arc  niofl  commonly  very  hard  ;  fame, 
however,  inclining  to  difiiitcgration  are  very 
brittle. 

The  felfpar  found  in  granite,  though  generally 
of  the  commnn  kind,  yet  may  be  of  the  forts  I 
have  called  petriiite  or  felfiie. 

Hence  the  fp.  gr.  of  granite  is  variable,  from 
3,5388  the  loweft  I  have  met  with  to  2,9564, 
that  of  the  blue  granite  of  Carinthia,  which 
Briffon  rells  us  is  the  mott  beautiful  of  the  fpecies. 
Here  the  felfpar  is  blue,  and  iinft  pr'-hr'ilv  ihe 
compaft  felfpar  of  Weidenni;in,  w;-.ii.-ii  I  hnvc 
called  Fetfiu.  But  the  raoll  ufua!  fp  gr.  of  gra- 
nites is  from  2,56  to  2,56  or  2,7.6,  it  we  adinic 
that  it  ni.iy  contain  a  finall  proportion  of  flioil, 

*  Renovaoz  ■}• 
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or  ritncr  ■hornblende,  which  Btiflbn  con' 
mentions;  bcfoay,  imwevcr,  mittjke  fetniginous 
or  black  mica  for  this.  That  of  ilie  red  Algyp- 
tian  granites,  of  the  obeliiks  of  Rome,. is  3,654, 
that  of  the  grey  2,7279. 

Steatites  is  alfo  lonictimes  a  component  part  of 
granite ;  but  Mr.  Werner  deduces  ii  with  greac 
probability  from  the  decompofition  of  mica. 
However,  Hos(ifncr  fays,  it  is  fometimcs  an  cf- 
feniialcooiponent  part.     4  Heivet.  Mag.  267, 

Porcelain  earth  is  alfo  fometimcs  found  in  gra. 
nitcs,  and  faid  to  arife  from  ihe  deconi|iofition  of| 
fclfpar;  butaa  this  earth  is  infufibie,  but  conimonj 
fclfjiars  on  the  contrary  very  fufible,  it  is  not  fronii 
thefe,  but  moft  probably  from  continuous  felfpar, 
that  its  origin  mud  be  deduced. 

Shorl  (I  mean  true  prifmatic  fhorl)  is  alfo 
fonietiiiics  found  in  granites,  but  only  cafually, 
tliat  is  to  fay,  not  as  a  conltant  ingredient  in  ex- 
tended mad'es  in  the  rock,  except  perhaps  in  a 
few  countries,  Werner,  Claflit-  §•  6.  Garnets 
have  alfo  been  found  in  it,  but  very  rarely.  Ibid, 
Alfo  (horlaceoiis  ajiinolyie,  and  chlorite,  ^ 
Heivet.  Mag.  266.     Sec  alfo  Renovaiiz  7.  4 

It  has  lately  been  oliferved,thar,  when  granitem 
are  traverfed  by  conliderablc  veins  ol  quarts  or 
ft'Upar,  rubies  and  other  precious  llones  arc 
frequently  contained  in  thofe  veins,  1  Chy.  An. 
1 792,  Voight  Pracki  Gehrig.  Kundc  §.  j  S. 

Mr.  Hacquct  found,  that  gr;(nite  reduced  to 
powder  is  caiily  nielied  into  a  whitilh  green  homo- 
geneous glafs.     Crell  Beytrag.  34. 

That  granite  may  be  produced,  at  this  day, 
from  the-aggiutination  of  iis  own  fand,  we  havQ.: 
an  evident  proof  in  the  mole  conftrctaed  in  the, 
Oder  in  the  year  1721;  1115350  feet  in  length, 
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54  in  height,  of  that  breadth  at  top,  and  144  at 
bottom  5  the  walls  were  made  of  blocks  of  granite, 
fattened  with  iron  cramps,  the  cliints  (ioppetj 
with  mofs,  and  the  fjiace  between  the  walls  filled 
with  granite  fandj  this  f;ind,  by  the  oozing  of 
the  water  impregnated  with  iron,  or  other  caufes^ 
is  DOW  at  laft  rendered  fo  hard  and  compact  as  to 
prevent  any  more  \vater  from  travcrfing  it,  and 
cannot  be  diftinguiflicd  from  natural  griinitc. 
Lafius,  Hartz.  gl. 

Granites  fccm  to  pafs  into  fandflone,  Lellic,  S. 
967. 


Sienitc. 

An  aggregate  of  quartz,  hornblende,  and  fel- 
fpar,  or  of  quartz,  fclfpar,  hornblende,  and  mica, 
appears  to  Mr.  Werner  to  be  of  later  formaiion 
than  the  mere  aggregate,  of  which  hornblende  is 
not  a  condiiutnt  part;  hence  he  dillingoifhed  it 
at  firftby  the  name  of  Gr«Hy7c«;  afterwards,  how- 
ever, he  found  the  name  of  6'/Vh;V^  more  proper,  it 
having  been  already  ufed  by  FHny  to  denote  a  fi- 
milar  fubftancc;  and  Chevalier  Napion,  having 
difcovered  in  Sweden  a  fubllance  which  corref- 
ponds  with  the  grunften  of  Cronftcd,  Mr.  Wer- 
ner applied  this  term,  as  Cionfled  had  done. 

Mr.  Hacquet  found  fienice  fiifible  into  a  black 
glafs  in  a  njoderaic  hear.     Ctell  Bcytr.  34. 

Sien'Hi!  in  ajlaty  form,  has  been  found  in  the 
Altalfchan  Mountains  i  it  confirted  of  fandy 
quartz,  hornblende,  and  felfpar.  Renovanz  5 
8n<l  S. 

The  (ienirc,  LcflteS.  :o63,  is  worthy  of  parti- 
cular attention;  its  colour  is  greenifh;  and  where 
Z  3  decomposing 
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decompoCog;,    whirifh,    and   ycUowifh  grey, 
prcfcnts  large  patches  of  broivn  mica  with  fmall 
grams  of  white  quartz,  and  a  large  quantity    of 
grecnilh  black  hornblende,  with  fonie  iclfpar. 

The  quartz  is  generally  by  f  jr  in  the  fmallen; 
proporiioD. 

The  granites  which  contain  hornblentle  are  the 
hardcft,  Mem.  1773,  p.  824,  in  8vo.  They 
Ihould  alfo  be  the  hcavielt,  particularly  if  the 
hornblende  be  in  a  confidcrable  proportion. 


Granatine.  " 

Eefides  the  aggregates  already  menfloned,  va- 
rious other  triple  compounds  have  been  difcovered 
in  Swiflerland,  by  the  iiidclatig^blc  iiiduflry  of 
Mr.  Saulibre  and  Mr.  Ilcepfner,  which  may  be 
denoted  by  the  name  of  Granalinei;  ot  tbcl'e  the 
ioUowing  arc  the  moll  remarkabtc  * : 


Qturiz 
I'tHp^r 


Oiianz   I  Qiiirtz    |  Qiurtz   I  (Juartj!  I  Quarisj 

Fcliljar      l-filijur       Mlc:«         Micn  Mm    ■" 

Shoi'l       I  Cjirncts    |  Stir.H       |  Jii.ie  |  iiamol 

I  QiiarIZ  I  Qtiarti  I  Qnartz 


Hornblende  I  iailc      1 1 
Quar'z  |  Qnarix 
Ja.lc  H.-  .  bi.ncle 

ljari.c[  I  Horiilloii«  t 


Sbctl 


"   T  Satiff.  lo;,  &e.     1  lid  vet.  Mag. 
-^  Reiiovanz,  p. ;. 
j  5  Hcrgm-  128. 
\  Rcucivjri,  5. 


I  Fetfpw  \ 
i    -  Qiwnz  L. 

I  Hivcblcndc  I  Scipcntine  }  |  Sieaiitcra 
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Thefliorl  may  be  either  tbe  common,  or  tour- 
maline, or  fhorlaceous  aiftinoiyte. 

Even  calcareous  fpar,  fl-ioi-,  zeolytc,  and  ba- 
rofelenite,  have  been  found  in  fome  granites  \n 
Swiflerland.  i  Chy.  An.  1788,  133-  Haidmg. 
52.  See  alfo  Lertte's  Catalogue  G.  55.  and  5.528. 
And  2  Sauff.  407. 

According  to  Dolomicn,  feveral  JEgyptian 
monuments  at  Ro:iic  aic  formed  of  black  trap, 
fclfpar,  and  mica.     37  Hoz.  195. 

The  aggregate  of  quartz,  mica,  and  garnet,  is 
called  Norka^  or  Murkftcn,  by  Ctonfted. 


I 


Of  Binaiy  Aggregates 
of  cheGrarutkkind. 

Giunllen,   Grantlell. 

Binary  aggregates  of  qairtz,  feUpar,  mica, 
Ihorl,  hornblende,  &c.  are  cjHtd  by  Mr.  Hccpf- 
ncr.  Simple  Granites.  VVallcrius  bellowed  this 
name  on  the  .iggregate  of  qujrrz  and  felfpar.  Mr. 
D'Aubcnton  calls  the  aggregate  ot  quanz  and 
ftorl,  or  of  quartz  and  hornblende,  Grauiitll. 
Mr.  Brillbn  by  this  term  underftandi  the  aggre- 
gate of  felfpar  and  Oiorl.  To  avoid  all  ambiguity, 
1  would  propofe  to  denote  all  thefc  du])!icares  in 
general  by  the  name  granite  li;  fpecifying,  when 
neceflary,  the  peculiar  conflituent  parts  of  each. 

Mr.  Werner,  and  his  fchool,  at  prcfent  denote 
only  the  aggregate  of  hornblende  and  fclfpar,  or 
mica,  by  the  name  of  Grunjicn^  as  Cronflcd  had 
'  ^<oie.  Werner  ubcrdie  Gangc,  ^9.  Ic 
Z  4  were 
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were  not  aniifs  that  every  other  combitiatioii,  npt 
merely  accidcnt;ii,  but  of  which  mountains  or 
large  tra<ftsaflud!lyconfift,  were  alfodiftinguifliwi 
by  a  peculiar  name. 

The  granitclls   hitherto  noticed  by  Sauflurffy 
Hcciilner,  aad  llaidinger,  are. 


The  aggregate  of  quartz  and  mica,  is,  by  tl)<5 
Swedes  called  Sidljldn,  whether  conipaft  or  flaty. 
Mr.  Werner,  when  ic  is  flaty,  calls  it  Glimmer 
Sikii/erj  that  is.  Slate  Mica,  or  Shijlofs  Mica,  or 
Slaty  Mica;  when  compaf^,  it  may  perhaps  be 
proper  to  call  \t  i>lellfuin ;  when  flaty,  Hhijlo/e 
Mica-  When  its  colictcnce  is  nioderaie,  and  the 
mica  dKpcifed  through  its  fubilauce,  i'  has  often 
the  appearance  of  a  landflone,  and  is  called  by  the 
Frent-h  Micaceous  Grit,  or  primitive  micaceous  ' 
fandflone. 

Sidljiein  is  found    either  grey,  green,  or  '  red;  ' 
its  appearance  is  variable  according  to   the  pro- 
7  jiortion 
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nprtlon  of  its  ingredients.     The  mica  ofrcn  runs 
m  veins  or  (Irijies;  it  isufed  as  a  firc-(lonc. 

The  {tone  called  Aventiirine,  of  which  we  have 
already  (poksn,  may  be  confidered  as  of  this 
fpccies. 

The  aggregate  of  fcifpar  arid  mica  is  called 
Rapakhiy  its  colour  is  brown,  or  brownifh  red, 
it  moulders  by  expofurc  to  ihe  air,  but  that  is 
only  wheti  the  mica  exceeds;  when  the  felfpat 
exceeds,  it  forms  4  durable  ftone  called  in  Italy 
Granilone.     Fcrber /io/v,    it 8. 

The  agi^regatc  of  hornbUnds  and  mUa  is  get^C'* 
rally  dark  green,  and  hence  called  Grunjlem, 

In  fad:,  however,  the  addition  of  mica  to  any 
jlone  cannot,  witK  propriety,  entitle  it  to  be 
placed  in  the  granitic  order;  as  mica  does  not 
form  a  grain,  but  attaches  itfelf  indiffereatly  tq 
many  forts  of  ftones.  Thus  we  have  micaceous 
limeftones,  micaceous  potftoifcs,  micaceous  ar- 
gillites. 

The  aggregate  of  quartz  andjleaiifes  is  called 
Saxum  v}olare  by  Wallerius;  its  coloiir  he  tells  us 
is  grey,  green,  or  red.     Mr.  Mon^ez  tells  us  it  is 
•    alfofouniiin  Dauphine. 

Mr.  D'Aubenton  calls  the  aggregate  0^  quartz, 
andf;lfi>nr,  granatin. 

In  I'ome  aggregates  of  yytfr/s  fl«^_^«r/,  (lender 
capilliform  needles  of  red  (horl  travcrfc  the 
qviariz,  and  crofs  each  other  in  various  direc- 
tions. This  (lone  is  in  fome  cQimation,  and  is 
by  the  Germans  called  Hairjione.  It  is  found  in 
l^ibsria. 
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Gmniics  Indeiermlnatus  of  Hctprncr. 

Under  this  denomination,  we  may  comprehend 
all  granites  that  contain  more  than  three  conftitu- 
cncparis. 

Of  this  fort  many  arc  mentioned  by  Hcepfner, 
Sauffure,    Haidingcr,     and   in    z   Chym.    Aon.  ; 


QjiarU 
Fclfpar 
Mica 
Skorl 


Qurtz  I    Qiiartz 
Fclfpar         Mica 
Mica  Sboil 

Steaciies        Garnet 


Qiiariz  I    Qiisnz 
FeKpar         Barurclenite.j 
Mica  Mica 

Gainct  j    Short 


Qjiartz 
Bnolelcnite 
Mica 
HornblciKle. 

Tlie  two  lafi:  aggregates  were  found  forming  a 
whole  mountain  in  Swiirerland,  by  Mr.  Hoepfncr. 
I  Chy.  An.  [7(18,  134.  the  barolelenite  vvas  of 
a  fielhied  colour. 


Gncifs  •. 

Roche  feuillctee  of  SaulTure,  in  part..  1 

To  Mr.  Werner  we  are  indebted  for  a  precTI 
^efcription  of  thisfione.  According  to  him  gneils, 
like  granite,  confills  of  quartz,  fclfpar,  and  mica. 

*  ftVnej,  Kur«CbI!ificarion,  §.  S.    Bergm.  Kalcrdar, 
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Of  fl  thick,  fiaty,  cuTitinuwSt  or  fibrtus  ttxturey 
and  not  of  a  granula-,  as  'vhen  they  form  grs- 
nire.  rind  bence  a  flaty  f^ranire  is  not  on  that 
account  to  be  called  a  gneifs,  as  it  is  flill  gia- 
nuUr. 

In  gneifs  alfo  mica  is  in  the  fnullefl  propor- 
tioiJ,  anit  ttlfpai-  generally  is  nearly  an  equal  in 
pro)'Urtioii  ^ith  tbc  quartz,  except  die  gneiftap- 
proiches  to  gr.initc,  tor  in  thit  cafe  the  felfpar 
ptedotninates.  as  docs  the  quartz  when  gneifs 
palics  \ntoj?JJi"/t;  mica.  If  the  giieifs  be  fplit  lon- 
giruilinally,  the  mica  will  appear  in  the  largeft 
proportion,  becaufc  the  layers  of  mica  are  the 
moti  fiffile.  Voight  §  20.  But,  if  broken  acrofs, 
it  will  dp|ieat  othcrwifc. 

The  tellpar  in  gneifs  is  often  decompofed  and 
paHes  into  clay,  and  the  mica  fometimes  into 
fteutiies,  particularly  near  veins. 

Garnets  are  often  found  in  gneifs,  but  of  no 
value;  lb  alfo  \s  ftiarl,  and  tounnaline;  and,  in 
SwlTerhnd,  alfo  fhorlaceous  adtinolyte,  horn- 
blende, and  talc.  Per  Hapfner.  4  Hclv.  Mag. 
26S       Voight  Prack.Gcb,  §.  20. 

The  cunhtion?  of  gneifs  arc  into  granites,  fliif- 
tofe  tiiica,  and  ihutole  hornblende. 

The  hardnefs  of  gneifs  is  as  variable  as  that  of 
granite;  its  llniy  texture  is  often  only  perceptible 
to  the  eye,  for  it  refufes  to  fplit,  though  it  breaks 
more  eaiily  in  that  dire<ftion  than  in  any  other. 
I  Saufl"   1 14. 

The  quartz  grains  are  generally  more  blunt  in 
gneifs  than  in  granite;  the  felfpar,  often  ihin, 
and  flatted  in  the  direiaion  of  the  laminic;  yet 
fometioies  thick,  and  placed  obliquely  to  their 
dirertion.  The  mica  often  runs  in  veins  parallel 
to  each  other.  SauHi  117.  The  plates  or  laminx 
3  ' 
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are  often  of  unequal  tJiicknefs,  (Ireigbt,  or  vari- 

oufly  bent. 

Withered  gneifs  has  ronictimes  the  appearance 
of  agrey  flaiy  mortar,  as  in  LeiJce  O.  68;  or  of 
a  icddifli  and  ycllowifli  Diortar  intermixed  with 
inica,  as  in  O.  37  i. 

SomctinKS  it  abounds  io  much  in  hornblende, 
f\  \o  rcfcnible  hornblcjide  flate,  as  in  S.  768. 

.  Shiftefe  Mica. 

Ck'miiitr  Sdkftr  of  Werner.     Roche  feuilletec  of 
Sauffurc  §.  160. 

This  confifts  of  <niart2  and  mica  more  or  Icff 
il\liniaicly  mixed,  and  of  a  flaiy  or  Ihiftofe  teie- 
lurc,  ftrcij^ht,  or  curved,  ic  contains  more  mica 
than  gneifs  does;  fomelimes  the  quartz  is  not 
diftlnguifliablc.  1  doubt  even,  whether  talc, 
rather  than  mica,  be  not  often  one  of  its  conllitu- 
ent  parrs,  Sometimes  the  quartz  and  mica  are 
found  ftnitified  with  each  other. 

It  frequently  contains  garnets  (and  then, 
fl5  the  compact  fort-alreaJy  mentioned,  is  called 
jiiurkRcp)  and  according  to  Heidinger  alfo  fhorJ, 
aftinnlyte,  nnd  fappare. 

Somtcinies  granuJar  limcftone  holds  the  place 
of  quit iz,  liS  in  Lefte  S.  1152c.     The  fpecinie^ 
(CIS  is  of  a  bluilli  grey  colour,  with  an  uneven 
'  flyllofc  frjiSurc,  and,  worthy  of  particular   no- 
tice; it  alio  contains  granular  limenone. 

Its  ir.uilitions  are  into  gneifs,  argiilite,  Ihiftofe 
,  chlorite,  and  porphyry. 

Somctimts  It  is  fo  dicompofed  as  fcarccly  to  hti  ■ 
*lilUtlguiftied,    its  colours  jcllcwifli,   or  reddifli- 
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f;ny,  or  brmvn,  fomeiitTics  nearly  black,  bow- 
ever  it  always  recains  iisfiffile  texture. 

Murkftcin  is  remarkably  heavy.  See  Lefkc 
S.  293. 

When  the  mica  Is  dark  blue,  or  lead  coloured, 
or  nearly  black,  this  (lone  much  refembles  horn- 
blende il  ate,  or  at  Icaft  an  argillitc  mixed  witU 
hornblende;  but  the  folmcfs  of  the  mica,  and 
the  fpccific  graviiy,  fufficiently  diftingailh  tbeit)* 
SeeLcikeG.  131. 


Porphyry  *. 

Any  ftone  which  in  a  ftlkcoiis  or  argUhcens 
ground,  or  bafis,  contains  fcattcred  fpecks,  grains, 
or  dots  of  felfpar,  vifibic  to  the  naked  eye,  is  ax. 
prefcnt  denominated  a  porphyry.  But  with  fclf- 
par  it  may,  and  gfiictAlly  does,  contain  tjuartz, 
hornblende,  and  mica;  thcfe  inhering  ftones  are 
generally  of  a  diflcrent  colour  from  the  ground; 
in  which,  as  in  a  cement,'  they  arc  (luck  and  cryf* 
talltzed;  nay,  of  lace  this  name  iias  been  given 
to  ftones  which  do  not  contain  felfpar,  atlealtvi- 
Cbly.     SecLeikc  G.  335,  236. 

I  do  not  fee  any  rcafon  why  cilcarcous  or  mu- 
riatic ftones,  containing  felfpar,  (hould  be  ex- 
cluded; hence  I  diftinguilb  tour  Ibrts  of  por- 
phyry, the  filiteoui,  urg:l!acc6us,  nmrialk^  and 
calcareous;  mod   of  which  may  be   compa^,  or 


pPfi,  or/,./r. 

The  fellpar  contained 


porphyrl 


monly  dilliiiguifhed  by  its  oblong  quadi 
fliape,  though  it  is  often  in  rounded  grains. 


s  com- 
ilateral 


■  KmzeClailif.  §.  it. 
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Chy.  An.  1790,  16.  Very  frequratly  it  is  dif^l 
integrated  or  decompofcd.  It  is  faid  to  difier 
in  hardncfs  and  fufibillry  from  common  felfpar; 
ihofcmoft  ufual  in  granites  poficfliu^  thcfe  pro- 
perties in  a  higher  degree ;  it  may  therefore  be, 
a  gray,  the  Ubradore;  if  brozvmjh  rid,  rhc  petri- 
litc ;  \i greenijl},  the  felfite ;  porphyries  containing 
large  cryftals  or  fragments  of  fdlj^ar,  from  0,4 
10  0,9  of  an  inch,  are  by  the  French  cailrd  fer- 
T>cnlines;  their  bafis  is  iuppofcd  to  be  ajafpec, 
bill  commonly.  I  believe,  it  will  be  found  to  be 
abornftonc.     Brltron,  p.  126.     ■^j  Rozier  128. 

The  fpccific  gravity  of  poiihyries  is  necef- 
farily  diftcrcnc  with  the  juture  and  proportion  of 
cir  bafes. 


Of  Siliceous  Porphyries.     Len<e  S.  1090. 

Siliceous  porphyries  have  either  jafper,  horn- 
flone,  pitchllone,  oblidian,  liliceous  fliiftus^  fhif- 
(ofe  hornftone,  or  fi-lfpar  itlelf  for  their  bafis. 


( 


i. 


Jafper  Porphyry. 

The  cxifience  of  this  has  lately  been  called  iji 
queflion,  Mr.  Werner,  ejtprcfily  fays,  he  never 
met  any,  i  Bergni.  Journ.  1789,600,  in  a  note, 
Mr.  Faujas,  from  the  great  fufibility  of  the  por- 
phyries, that  were  ptefumed  to  have  jafper  for 
tlicir  bafis,  thinks  that  it  muft  be  of  a  different 
nature,  This  point,  however,  is  not  jet  per- 
fcftly  afcertaiiicd ;  fee  Lcfke  G.  212.  and  % 
Chy.  An.  1790,  19.  nor  perhaps  can,  in  par- 
ticular inftanccs,  without  examining  the  fiifibilitjr 
of  the  fpecimcus  in  qiicftion. 

nllonc 


Hornjione  Porphyry. 


Hornftone  Porphyry. 

Thefe  are  diftinguifticd  by  tlicir  hardnefs,  and 
a  conchoidal  fine  fjilintery  fraAure,  tbcir  flight 
tranfparcncy,  and  want  ofkiflre;  they  arc  alfo 
not  difficuUly  fulible ;  of  this  fort  is  the  porphyry. 
I  Saufl".  §.  150,  156,  and  157.  And  many  more 
in  Lefkc  G.  p/z5,  &c. 

Sometimes  the  fclfpar  is  decayed,  and  forae- 
times  the  hornAone  alfo,  while  the  quartz  and. 
hornblende  remain  entire;  this  gives  the  whole  the 
appearance  of  indurated  volcanic  allies,  though 
the  quartz  might  prove  the  contrary;  ifthcfcifpar 
alone  be  decayed,  the  hornrtones  will  appear 
porous,  and  may  be  taken  for  a  lava.  See  Leike 
G.  p.  26,  &c.  Its  tranhtions  are  into  granite  and 
fandrione. 
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Pitchftone  Porphyry.     Leikc  S.  1779. 

Its  colour,  black,  grey,  green,  red,  or  yel- 
low, of  various  fhades,  generally  many  colours 
at  once  in  the  fame  fpeciinen.  Luftre,  greafy  =.i. 
Tranfparency,  2.1.  Fracture,  imperfeflly  cort- 
choid:)!.  Hardnefs,  8,  9,  jo.  The  fclfpar  often 
blue.  Ste  Liebenroth  Bcobacht  tz.  Of  this 
fee  a  remarkable  fpecimen,  Lcllic  6.  y^o.  Its 
hardnefs,  10.     Luitre,  i. 

Of  fomc  the   fracture  is  flaty,  as  for  inftance, 
that  in    LcOce   S,    1779.     Its  colour,  yellowiflj 
grey,      Liillre,  fcarcely    1 .      Tranfparcncy,     i .   , 
Hardnefs,  fcarcely  9,     Sp.gr.  2,452.  s,- 

Obndiaa 
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Obfidian  Porphyry. 

BUcIt,  or  grcyifli  black.  Liidrc  glafly^  p^*^ 
Tranlparcncy,  oor  i.  Fradurej  perfcftly  con^J 
cboidJil.    Hardncfs,   lo. 


Horn  Porphyry. 

fotphyry  Schiefer  of  Werner.     Lcfke  S.  1 1  goj  ' 
97''  973- 

This  has  (lilccous  fliifius,  or  hornflate  for  its 
baCs  ;  bii',  "s  other  porpfiyries  may  have  aifo  a 
Jlaty  or  fhiftofc  texture,  Mr.  Nolc  juftly  pro- 
jWl'cs  10  tiiUuiguiQi  this  we  now  trcic  of  by  the 
nsnie  of  boriiporijhyry.  2  iSofe  432.  It  fre-  ^ 
qucnily  comains  hornblende  and  quartz  much  1 
inorcaiiparciuly  than  telfpar. 

The  ground  is  generally  bluifh,  or  grceniffi, 
and  'he  tell;  ar  white,  and  often  exceeding  mi- 
nute; this  gives  the  whole  a  bluilh  or  grecniih 
grey  appear-mce,  lonictinies  alio  a  yellowilh  grey, 
and  theti;  laft  lUongly  refetnble  wackcn  por-i 
pbyry.     Sec  l.elkc  S.  1015. 

I.u'ire,  I.  Tranfjiarency,  o  or  i.  Frafture 
uneven,  coarfe,  orfiuefplintery ;  fometimes  ten- 
ding to  liic  toocholdali  frequently  flaty  in  the 
grols. 

Hardnefs,  tj,  10. 

It  is  often  found  decompofed,  or  difintegrated.' 

The  grain  of  this  ftone  Is  often  as  fine  and  clofe 

4  that  oi  hornllooe;  but  then  it  docs  not  give  fire 

with 
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Pelunfe  Porphyry.  ^^^ 

with  that  fmartnefs,  that  homftone  of  that  fine 
grain  does. 

It  pafles  into  argillite  and  trap. 

Thebaiisof  the  horn-porphyry,  Lefke  S.  1041, 
feems  a  middle  thing,  between  liHceous  fliiftus, 
and  argillite;  its  colour  bluifh  grey,  with  fome 
reddlfh  and  whitifh  fpecks  i  fraifture,  thin  flaiy; 
hardnefs,  10;  furfacc  ihews  awhitifii  browncruft 
from  decompolilion. 

Petunfc  Porphyry. 

Porphyry  that  has  felfpar  for  its  bafis  Is  called 
by  this  name. 

Its  colour  is  generally  yellowiQi  brown,  orjed- 
dilh  brown,  or  brownith  red,  or  reddifh  grey,  or 
flcfh  coloured,  or  yellowilh  red. 

Luftre,  o.  Tranfparcncy  o,  or  fcarcely  i. 
Frafture  unequal,  or  earthf ,  or  fine  fplintery,  or 
prelenting  fmall  folia  or  lamells,  often  prefenta 
diftinft  concretions.     Hardnefs,  10. 

The  rock,  mentioned  in  2  SauIT.  §,  728,  feems 
different,  being  much  more  fuGble,.  Sec  Leflte 
S.  1158. 

Of  Argillaceous  Porphyries. 

Thcfe  may  have  indurated  clay,  hornblende, 
trap,  wackcn,  muUen,  kragg,  or  argillite,  fof 
their  bafis. 

Clay  Porphyry,  Leike  S.  1094,  1096, 

Its  colour  is  generally  of  fome  fhade  of  grey, 
orgreeniih  grey",  or  brown,  or  btackilh,  or  rcU- 

n,  01"  jUbelta  yellow. 

A  a  LuflrCj 


554  Jggre^ales. 

Luftre^  and  tranfparcncy,  o;  frafture,  eAnfaf; 
har<liicrs»  from  5  to  7.  It  fometimes  adheres  to 
the  tongue. 

Of  ibis  flonc  is  the  metciiliftToui  ftone  of  Born 
or  Graujiein  of  the  Germans,  fo  celebrated  in 
Hungary;  its  colour  is  Ibme  Ihadc  of  green, 
moflly  dark,  even  inclining  to  black,  rarely  rcd- 
«lifh ;  i:  confifls  of  indurated  chy,  in  which 
hornblende,  fcllprir.  m-ci.  and  quartz,  arc  found. 
I  Bcrgm.  Journ-  17^^,  bob,  Haid.  42.  Seethe 
fpecinien  Lclkc  S.  2S9. 

This  porphyry  is  much  fubjeift  to  decay  1  the 
fclfpar  either  r.;ou1ders,  or  tofes  its  lullre;  the 
hornblende  alfo  ■  and  the  whole  has  then  been 
often  millakcn  for  volcanic  traafs. 

The  rcddiOi  porphyry  of  the  Hartz,  mentioned 
by  Lafius,  whofe  fp.  gr.  is  fo  tow  as  a,4r  ,  is 
probably  of  this  fpccies.  Alfo  the  porp!  /  of 
the  Poctchapcl,  delcribed  by  Mr.  Weifs,  6  Lem- 
pesMagaz.  p.  52.  which  conlitb  of  quartz,  fel- 
fpar,  and  mica,  held  '"ogecher  by  a  grey  clay,  and 
there  called  a  wliiie  faiidfione. 

The  Ilabelh  yellow  clay-porphyry,  Lcflce  S. 
1121,  is  rtmaikabic,  it  has  the  earthy  afpedl  of 
a  marl.  Its  luflrc,  and  ir;inrparency  o;  fraflure, 
'earthy;  hardnefs,  9;  )p.  gr.  2563.  At  i^R" 
mclt^  into  a  greyilh  glazed  porcelain.  The  fel- 
fpar  in  this  flonc  is  ochre  yellow,  and  eafily  dif- 
tingui{hed  while  the  (tone  isundccaycd,  but  it  Is 
B        very  (ubjedl  to  moulder. 
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Hornblende  Porphyry.     Ophites  of  Briflbn. 

Maffes  of  fienicc,    in  which   the  hornblcode 
abounds,  maydeferve  this  name.     Thecolourof 

the 


Trap  Porptyry.  ZSS 

tBcbafis  is  black,  or  greyifh  black,  or  dark  green. 
or  yellowiih  green ;  the  fraflure  (Iriatcd,  or  foli- 
,ated.     Sp.  gr.  when  the  proportion  of  hornblende    . 
is  confiderable,  2,9^2. 

Trap   Porphyry. 

Its  colour  is  greyifh,  or  bluifti  black,  or  black- 
ifh,  or  reddllh  brown,  or  greenifii  grey;  luftre, 
and  tranfparcncy  o:  frafture,  earthy,  or  6ne 
fplintery-,  hardnefsj  from  7  to  9;  its  fp.  gr.  ex- 
ceeds 2,7. 

Of  this  fort  is  that  of  Montelimar,  defcribcd  by 
Faujas,  on  trap.  p.  130.  Sometimes  it  abounds 
fo  much  in  quartz  and  felfpar  as  to  havt  M 
bardnefs  10.     See  Leikc  S.  895. 


Wacken  Porphyry.    SecLefke  S.  894. 

Gr.eeni(h,  blackilh,  rcddifh,  or  yellowiih  grey,  , 
or  greyifli  black,  or  liver  brown. 

Luftre,  and  iranfparency,  o.  Hardnefs,  from 
6  to  9.  Fradlure,  even,  earthy,  feldom  uneven. 
Feels  foQiewbat  landy. 


Mullen  Porphyry, 

"Bluiihgrcy,  lightordark.  Luflrc,  and  tranf- 
parency.  o.  Fracture  uneven,  and  fine  rplintery. 
Hardneis,  from  7  tu  9.  Sp.  gr.  from  =.6  to  2,728. 
Of  this  toj-tare  tne  porphyries  mentioned,  2  Chy. 
An.  1790,  18. 


A  a  a  Kr.igg 


\Sfi  Aggreiattt, 


Kra^  Porphyry.    See  Le/kc   S,   io;8,  407  ^ 
893,  and  941. 

Greyifli  rcJ,  or  dark  purplifti  red.  LuClre,  and 
tranrparency,  o.     Exceedingly  poious, 

Fradture,  uneven  and  canhv.  Hardnefs,  from 
5  to  7.  Feels  rougK  and  harlh ;  gives  a  yellowifli 
grey,  or  reddifli  flreak. 

It  CFftcn  verges  to  fandftone. 


Argillitic  Porphyry, 

This  is  diflinguifhablc  from  the  foregoing  not 
mrrcly  by  its  llaty  frafture,  but  alfo  generally  by 
its  luUrej  and  often  by  its  night  iranfparency. 
It  is  found  in  the  Bobroulki  Mountains.  R.eno- 
Vanz  5. 


Novaculite  Porphyry. 

Greenifh  grey,  or  greyifli  yellow.  Luflrc^  o* 
Tranfparcncy,  i  1 ,5.  Fraflure,  fine  fplinter)', 
earthy,  or  flightly  conchoidal;  but,  in  the  grofs, 
ot'ten  flaty.    Hardnefs,  from  7  to  8,  rarely  9. 

Feels  fotnewhat  greafy. 


Muriatic  Porphyries. 

Thefc  have  either  potftonc  or  ferpentine,  for 
their  bafis. 

a  Potefton 


Cranitie  Porphyry. 
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Potftone  Porphyry. 

Greenifii,  reddifh,  or  yellowifli  grey,  or  fpecked 
with  red,  or  leek  green. 

Luftre,  2.  I.  Tranfparency,  it  o.  Frafture 
andulatingly  foliated;  the  folia  very  thin;  its 
liardnets,  from  4  to  6.    Sp.  gr.  exceeds  2,7, 


Serpeniiiie  Porphyry. 

Dark  or  olive  green,  or  greenifh  grey,  or  brown- 
iflj  red,  or  greyifh  blue,  or  yellowiih,  and  ycl- 
lowifh  green. 

Luftre,  o.  Tranfparency,  1.0.  Frafture  fine 
fplintery,  often  pafling  to  the  uneven.  Hardnefj 
from  6  to  7.  Sp.  gr.  not  exceeding  2,7.  Feels 
latber  foft.     Found  near  Florence. 


Grankic  Porphyry, 

When  porphyry  is  over-loaded  with  fcirpar» 
it  is  often  difficult  to  fay  whether  it  be  a  granite, 
or  a  porphyry  which  hath  a  granitcU  for  its  bafis. 
Thus  the  porphyry,  in  i  Saufl'.  §.  154,  may  be 
confidered  either  as  a  granite,  fince  it  confills  of 
quartz,  fhorl,  and  felfpar,  or  as  a  porphyry,  as 
the  quartz  and  ihorl  cryftals  are  very  minute, 
and  the  felfp?r,  on  the  contrary,  is  eafily  and 
fully  dillinguiOiable.  See  alfo  LefkeG.  45  and 
214;  and  35  Roz.  126. 

To  this  Tort  wc  may  alfo  anne:c  porphyries  of 

which  the  ground  makes  by  far  the  Imatlelt  part 
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j5»  ^rtgatet. 

«s  that  described  by  Herman,  i  Chy.  An.  1790, 
ai,  and  which  he  calls  a  porphyrite.  It  confilU 
oflraall  I'patksolfelfpar,  grains  of  quanz,  fplin- 
Krs  of  hornblende,  and  fragments  of  fliorl  cc- 
^llC^t^^d  together  by  afcarct-ly  difcemible  jafpi- 
dcan  cement.  Its  Luftic,  o.  FraCiuie,  fine 
splintery.  Hardncfs,  9.  Tranfparcncy,  o.  Co- 
lour grf  yifb,  black,  or  red,  or  white.  Alfo  Leike 
S.  109c. 


Sandftone  Porphyry. 

The  yellowilh  grey  argillnccous  fandftone, 
which  contains  large  grains  of  felfpar  and  quartz. 
Lafius,  p.  158,  is  of  this  fpecies.  Sp.  gr.  2,564. 
It  readily  moulders  by  expofuie  to  the  air. 

Of  Porphyries  with  a  derivative   hafts.     Lcika 
S.  459. 

Derivative  ftoncs  (of  which  more  in  the  fequel) 
arc  alfo  fiequcDtly  the  ground  of  porphyries,  of 
this  fort  is  the  earthy  homfi^ne  porphtry,  LcJkeS. 
459.  Colour,  dark  rcddifti  brown.  Lullre,  o. 
Tranfparcncy,  fcarccly  i.  fraflure,  fine  fplin- 
tery.  Fragmems,  nearly  3.  Hardncfs,  9.  Sp. 
grav.  2,617.  ^  ''^  It-ifpar  is  fcancred  Imail  and 
Whitp. 

Amygdaloid. 

Mai)dd{lein  of  Werner. 

By  this  name  I  underfland    any  fione,  off 
a;giHaceous  clafsj  which  contains  as  in  a  groiUK|, 
5  <>? 
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orbafis,  rounded,  oreliptic  maffes  of  calcedony, 
agate,  zeolite,  calcareous  fpar,  lithomarga,  ftea- 
liies,  green  earth,  often  alfo  garnets,  hornblendes, 
and  opal;  with  fonie  or  other  of  thefc,  though 
very  rarely,  felfpar  has  alfo  been  found.  Leike 
0.314. 

This  bafis  is  generally  indurated  clay,  trap, 
wacken,  muUen,  kragg.  Somctimts  it  is  fo  Je. 
compofed  as  to  refemble  mortar,  as  in  Leike  O. 
634,  ioi5;  the  fpecinien  S.  236,  is  a  kragg 
containing  ollvin. 

Its  colour  is  grey,  or  blackifli,  or  greenifli,  or 
reddifhgrey,  or  brown,  or  browniflired,  reddifli 
brown,  or  pale,  or  mountain  green.  LulUe,  o. 
TranfpareBcy,  o. 

Frafture,  uneven,  or  fplintcry,  orconchoidal; 
often  earthy. 

Some  give  a  white,  fonica  reddifli  flrcak. 

Hardnefs,  from  6  to  9.  Sp.gr,  variable,  not 
only  from  the  diflerence  of  its  contents,  and  of  its 
baCs,  but  alio  from  the  ftate  of  integrity,  or  of 
difintegracion,  in  which  it  may  exift.  Some  I 
have  found  at  3,354,  as  that  in  Lefke  G.  300  j 
ibme  at  2,44.^,  as  that  io  Lelkc  G.  296.  The 
ieadjhne  of  DetbyfhJrc  comes  under  this  denomi- 
inaiion. 

Lalius  remarks  of  that  found  In  the  Hartz,  that 
the  calcareous  concretions,  contained  in  it,  often 
wither  by  expolure  to  the  atr;  and  then  the  bafis 
acquires  the  fallacious  appearance  of  a  lava.  )  he 
deeper  the  Aone  lies  in  tlie  earth,  the  larger  the 
cavities  it  contains.  Lafms,  Ihrtz  2^9.  The 
formation  of  the  various  concretions  found  in  ic 
is  nioft  ingenioullycNplained  by  him.  Its  itanfi- 
lions  arc  into  trap. 

A  a  4  TudJing 
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pudding  flonc. 

Under  this  name  Mr.  Werner  comprehends  a  ^ 
collection  of  final!  rounded  pebbles,  partly  of 
quartz,  partly  filiceous  Ihiftus,  or  flints  bedded 
in  an  argillaceous  ground,  orinjafpcr,  or  quartz, 
or  even  in  fandftonc.  According  to  Haidinger, 
Pudding  ftones  confifl.  of  flinrs  of  various  colours, 
cemenied  by  a  fubflance  of  the  fame  nature  ;  and, 
according  to  SaulTure,  this  name  is  applied  to  a 
coUcftion  of  fmall  flinta  compaflcd  together.  As 
this  name  was  invented  by  Englifh  l.apidaries, 
^ve  niuft  apply  it  as  they  do;  and  they  certainly 
acknowledge  no  other  ground  or  cement  than  a 
filiceous,  or  ferruginous  as  hard  as  flint;  hence 
we  may  define  it  a  collection  of  rounded  pebbles, 
of  the  filiceous  genus,  cemented  by  a  fubllanceof 
the  fame  genus,  or  a  ferruginous  compound  of 
ef]ual  hardnefs.  The  colour  of  the  cement  is 
whttifh,  oryellowifhgrcy,  oryellowifh,  or  reddifh 
brown,  or  red,  or  brownifhred;  its  fradture,  ge- 
nerally conchoidal. 

The  pebbles  arc  of  various  fizes,  from  the  big- 
uefs  of  rape  feed  lo  that  of  an  egg,  they  are  always 
rounded,  or  elliptical,  and  frequently  compreflcd; 
the  finer  forts  take  a  fine  poliih,  the  coarfcr  arc 
ufcd  for  mill-fl:ones. 

The  nature  of  the  ground,  and  its  fuperior 
hardnefs,  foflidently  diftinguifli  this  aggregate 
from  amygdaloids;  befides  its  pebbles  are  always 
filiceous,  whereas  fpar,  &c.  is  found  in  aniyg-- 
daloids. 


Cakanous  Sandjienes. 
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Sandftones. 

Thefe  confift  of  grains,  not  exceeding  |  of  in 
incbi  of  quartz,  Hinr,  hornflonr,  liliceuusfhiftut, 
felfpar,  or  fonietimes  mica  imbedded  id  a  calca- 
reous, argillaceous,  filiceous,  or  ferruginous  ce- 
ment; the  ferruginous  is  indeed  very  frequently 
intermixed  alio  with  the  foregoing. 

Sandftones  arc  either  tine  grained,  or  coarfe 
grained,  and  of  various  degrees  of  coherence  and 
hardnefs,  moft«f  thenn  feel  rough  and  iandy,  the 
leaft  coherent  break  into  fand. 

Their  frafture  is  generally  earthy. 

Almoft  all  fandftones  abforb  water  in  varrous 
proportions,  trom  ^V  lo  i-T-oi  their  weight; 
as  appears  by  Mr.  Bnflbn's  Experiments,  thofc 
vied  for  filtering  abforb  Vrr  of  their  weight. 


Calcareous  SandAones. 

Are  thofc  which  have  a  calcareous  earth  for 
their  bafis  or  cement,  and  this  earth  may  be  pure, 
or  nearly  fo,  or  marly,  or  marlitic;  both  may  be 
either  coarfe  grained,  or  fine  grained,  compafl 
or  flaty. 

Their  colour  is  generally  white  or  grev,  or  ycl- 
lowifh  white,  or  yeliowifh  grey,  or  brown,  or  rcd- 
diffi  brown.  Their  furfacc  rough  ;  frafture  earthy 
or  flaty.  Hardncfs,  from  6  to  7.  They  are  fre- 
quently burned  for  lime,  and  when  free  from  ar- 
gill  they  harden  when  cxprlcd  to  the  air.  They 
arc  often  fpriukled  over  with  mica. 

Thefe 
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Thcfc  fandftones  have  been  found  cryHallized  in 
rhomboidal  tables  fuperimpofed  one  upon  the 
other,  and  thus  forming  a  fort  of  pyramid,  or  in 
rounded  mafles.  The  fandllone  of  Fontainbleau 
is  a  remarkable  fpecinien  of  this  kind,  its  colour 
is  grey  for  the  mod  part,  though  fome  yellowifh 
and  reddilh  are  found  Irotn  a  fiuall  contamination 
of  iron.  Hardnel's,  9.  Sp.  gr.  before  penetration 
with  water,  is  2,5739;  and  after  penetration, 
2,6  ill.  It  contains  by  the  experiments  of  Mr. 
Lafone  61,5  per  cl.  filcx,  and  37,5  mild  calx; 
he  remarked  ibat  it  gave  out  very  liiiie  air  by 
heat,  The  Cos,  Quadrum,  of  Wallerius,  feems 
to  be  of  this  fort. 

Another  cry  ftallized  (lone  of  this  fort  was  found 
in  ibe  territory  ofjuliers,  its  colour  reddifli  grey, 
but  invciUd  with  a  red  ochry  duft>  Its  fracture 
fmall  grained  foliated.  Sp.gr.  2,555.  ^^'  form 
quadrangular  and  tabular.  By  thcanalylisof  Mr. 
Weftrunib,  it  contains  70  per  ct.  of  filex,  15  of 
mere  calx,  4  of  fixed  air,  and  10  of  calx  of  iron. 
2  Chy.  .In.  17X9,  31.  Here  it  is  remarkable 
that  the  calx  contained  nearly  more  by  the  one 
half  fixed  air  than  it  uiually  does. 

Baron  Born  mentions  a  flefh-colouted  fpar 
vifibly  mixed  with  quartz,  whole  fraflure  prefcnis 
a  furface  conccnlrically  flriatcd,  and  whofe  dcnfity 
is  confiderable  ;  it  eflervcfces  with  acids,  and 
gives  fire  with  ftcel.  It  contains  mangancfe,  lo  ■ 
which  both  its  colour  and  dcnfity  are  owing.  3XV 
Roz.  iz.  fl 

Calcareous  matis  that  contain  lefs  than  33  per 
ct.  of  miid  calx,  the  remainder  being  either 
wholly  Gliceous,  or  at  leafl  containing  to  little  ar- 
gill  as  not  to  form  a  brick  when  burned,  may  be  1 
annexed  to  this  clafs.     Of  this  fort  is  the  Jigll 
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grey  marl  of  Dr.  VVittiering,  Phil.  Trrinf.  1773, 
161,  No.  6.  It  contains  but  0,26  of  mild  calx, 
withers  by  cxpofure  to  the  air,  and  will  no:  bum 
to  brick. 

Thofc  of  a  flaty  texture  generally  have  a  tnarl 
I  .  pr  marlire  for  their  baiia,  their  colour  moft  fie- 
r  fluently  is  ifabclla  yellow,  or  brown. 


Argillaceous  Sandftones. 

Thefe  have  arglll  or  clay  for  their  ground  or 
bafis,  none  effervcfcc  wiih  acids,  fome  arc  fufible 
and  fonic  not.  Their  hardnel's  is  from  6  to  8, 
rarely  9.  They  are  oftea  flioC  through  with 
mica.  They  are  compa^  or  ilaiy,  coari'c  or  fine 
grained. 

Of  the  coarfcr  fort  are  formed  various  mill- 
ftones  confining  of  minute  fragments  of  quartz, 
felfpar,  and  Aints,  in  an  argillaceous  cement. 
Thefe  may  alfo  becoalidered  as  porphyries,  iil- 
tring  ftoncs,and  the  coarfcr  whetftoncs. 

'i  hey  often  contain  inipreflions  ot  luarir.c  ftiells. 
Sometimes  appear  cellular,  the  quartzy  paiitcles' 
having  fallen  oi^t;  but  fonietimes  they  contain 
nefts  of  porcelain  clay.  Baron  Born  mentions  a 
grit  of  this  kind  found  in  Bohemia,  whofe  grains 

tvvere  oblong,  and  fo  interwoven,  as  to  be  in  iboie 
degree  flexible  and  clallic.  1  Kaab.  403. 
The  greenifli  grey  often  rtrfemble  wacken.  See 
LeJIte  b.  62. 
l  he  flaty  fandftoncs  of  this  fort  are  cither  grey, 
pr  yellowiih  grey,  or  brown,  or  brownilh  red. 
Of  this  kind  is  the  red  fandftonc,  called  Httbe 
todt  iiegcndcs,  or  the  rtd  d^'udlUr,  from  its  being 
found  under  ftrata  of  caal,  and  generaily  dtr.oiiiig 
that 
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that  under  it  no  more  coal  it  to  be  expe^cd. 

is  commonly  micaceous,  and  ofccn  contains  lumps 

of  porphyry,  or  granite  imbedded  in  it. 

Siliceous  Sandfloncs.  ^| 


Thcfc  in  a  filiccous  ground  may  comprehend 
grit  or  fands  of  a  calcareous  nature,  or  one  fpe- 
cies  of  the  filiccous  genus,  may  fervc  as  a  cemcut 
for  grains  of  a  different  fpccies  of  the  fame  ge- 
nus. Or  even  grains  of  the  fame  fpecies  flightly 
compacted  together  and  eafily  breaking  into  faad 
may  be  thus  denominated.  See  Lefkc  S.  I773* 
Its  iurtrc  and  tranfparcncy,  vnriable. 

Selindre  is  a  fundAonc  of  this  kind,  conGfling 
of  calcareous  grains  infcrtcd  in  a  filiceous  ce- 
ment, of  which  Abbe  Sauvage  treats  in  Mem.  Par. 
1746. 

Mr.  Roflcr  mentions  a  randHonc  found  in  Bo- 
hemia, conliAing  of  grains  of  quartz  in  a  Bincy 
cement,  iBcrgb.  357;  and  various  others  occur 
in  the  Cabinet  ol*Lefke  G.  7S3  &c  and  1  Raab. 
401,  &c. 

_Thefefand{(oncs  frequently  pafs  into  granite^i 
See  Lcfke  S.  1079,  toSc, 

Siliceous  fandllones,  wlien  the  filiccous  matter 
is  much  dcbafed,  as  in  foiiic  earthy  quartz  oi 
hornllonc,  has  often  the  appearance  of  an  argil. 
Jaccous  fandiloiw,  but  its  hardnefs  ofien  ferves  ta 
prevent  any  miftake.  Of  this  we  have  an  inftance 
in  Lefkc  S.  127:;  whofe  colour  is  yellowifh,  and 
rcdilifh  grey,  and  looks  like  mortar;  but  its 
batdncls  is  10.    Luftre,  o. 


r 
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Tbeir  colour  is  general!/  of  a  deep  fiiade  of 
red,  yellow,  or  brown,  or  greyilh  black ;  fome- 
limes  they  exhibit  a  kind  of  network. 

The  agglutinating  power  of  moift  femi-oxyge- 
nated  calces  of  iron  has  been  well  afcertaincd. 
Mr.  Edward  King  defcribes  a  ftony  concretion, 
found  enveloping  a  mafs  of  iron  long  buried  in 
the  fca.  Phil.  Tranf.  1779,  35.  And  Mr.  Gad 
informs  us  of  another,  difcovered  by  Mr.  Rinman. 
Mem.  Stock.  1770-  He  alfo  fliews  by  his  own 
experiments  that  calces  of  iron  much  oxygenated 
do  not  poflcfs  this  power,  which  is  farther  con- 
firmed by  the  experiments  of  Dr.  Higgins,  in  his 
valuable  Treatile  on  Cements.  Hence  it  appears 
that  ftones,  whofe  cement  is  ferruginous,  are  lefs 
magnetic  after  torrefaftion  than  before.  Brugman 
53.  A%  they  acquire,  indead  of  lofing  air,  and 
as  moft  fpecies  of  ftone  contain  fome  jiroportion 
of  iron,  intimately  diffufed  through  their  whole 
mafs,  it  is  probable,  ift,  that  their  cohefion  in 
many  inflances  proceeds  from  it.  ad.  That  their 
iron,  at  the  time  of  the  formation  of  ftones,  was 
in  a  femi-metallicflate.  3d,  That  their  decom- 
pofillon,  by  their  expofure  to  the  air,  proceeds 
from  its  oxygenation. 

Of  this  kind  is  theferruginous  fandflone,  men. 
tioned  by  Mr.  Stutz,  2  Bergbau  398,  it  alibrj- 
ed  19  per  ct.  of  iron. 

The  ferruginous  part  ts  in  general  fomewhac 
I  mixed  wiib  argill. 
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Rubble  Stone. 

c  of  Werner.     GrcsGrlsoftbe  Pffncft.' 

lb  a  particular  kind  of  fanddone,  contain- 
iw  not  only  grains  of  quartz,  liliceous  flitOus,  or 
ImiMIoiiC.  but  alfo  Icraps  of  bluifh  argillite  id  a 
<li)ey  ccnicnr,  and  of  this  there  is  often  no  more 
liun  is  barely  fufficlcnt  to  hold  the  grains  togc- 
lU«T,  loiiietimes  with,  and  foiiietlnies  without 
mica;  commonly  compaft,  fomeiimes  flaty 
the  grofs. 

](s  colour  is  yellowifli,  or  bluilh  grey,  or  dsil 
re«!di(h  brown  mixed  with  grey. 

Ftaclure,  in  the  I'luall,  fire  iplinicry  or  earthy. 
Hardnefs,  from  7  to  9,  rarely  10.  iip.  gr.  from 
2,64102,685,  but  when  withered,  only  2,60* 
Stc  Leikc  O.  127S,  and  S.  ^.74,  607. 
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Thcfe  are  eitlier  limple  or  compound  I'firnpfi 
breccia?  coiifift  of  angular  fragments  of  i^ones  of 
the  fame  genus,  agglutinated  or  compafted  wge- 
iher;  or  of  ftones  of  one  fpecies  imbedded  in  a 
cement  of  the  fame  genus,  whether  the  fpecies  be 
different  or  not. 

Thus  a  CaUarceits  Brecria  confifis  of  fragrnenM 
of  marbles,  of  different  colours,  held  together  fc 
a  calcareous  cement.     This  is  often  fimply  callej 

*  Lafl'n  mentions  fome  whofe  fpec.  pai-.  is  3,457. 
the  3  tccmi  an  error  uf  the  prds.    Hattii.  14 j. 
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^Sreccia,  as  the  term  was  originally  applied  only 
to  aggregates  of  this  fort. 

A  j'ljper  i/retcia,  confills  of  jafpers  of  different 
colours,  ftuck  in  a  jafpcr  grounil,  &c. 

Sonie  apply  the  term  breccia,  to  aggregates 
which  contain  rounded  fragments  as,  Ocrhard, 
Cronlled,  and  Haidinger,  who  comprehend  pud- 
ding-ftones  under  this  appellation. 

Compound  breccias  confill  of  fragments  of  ilones, 
or  aggregates  of  various  fpccies,  or  genera,  fluck 
in  a  cement  of  a  different  genus;  thus  trap  in 
Avbich  fragments  of  granite  are  ftuck,  or  a  trap  in 
which  granite,  argillaceous  fhiHus,  and  limeftonc 
fragments,  are  found,  torm  breccias.  Faujas  Trap 
p.  115.  Soalfo  ihtfartdflone  breccia,  mentioned 
2  Crcll.  Beytr.  63.  which  contains  argttliie, 
quartz,  and  mica,  in  a  cement  of  fandftone.  Si- 
milar 10  this  is  the  Naget  Fluke  of  the  Swifs, 
formed  of  a  compared  fand,  in  which  rounded 
maffes  of  quartz,  or  flint  wiUi  bhck,  green,  rcd- 
di(h  brown,  or  grey  limeflone,  and  black  argil- 
lite  are  firmly  imbedded,  terb.  3  Briefe  Mini;r. 
Inhalt.p.  5. 

Befide  tliofe  aggregates  which  have  been  gene- 
rally noticed,  a  lew  others  are  mentioned  by  lomc 
fyftematic  authors  of  noie,  wliich  dcfcrvc  parti- 
cular attention,  iis  they  are  frequently  n,.ntioncd 
without  any  explanation. 

ill,  Anomalous  or  eompound griii.  Of  this  fort 
is  that  of  Julian  ntar  Geneva.  41  Roz.  gi>4 
Which  is  conipofed  of  quartz,  Iclfpar,  mica,  ftca- 
tites,  and  Icrruginous  calcareous  marls;  while 
Bioirt,  it  is  (oft,  buc  when  dry  tiifficiently  luiid. 
When  heiited  it  hardens,  by  realbn  of  the 
clay    and  Hcatilcs  it  contains.     Houfcs  are  builc 
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ad,  Htm  rstk,  iitjh/eU,  cr  homf:h  of  Hai* 
dinger,  Saxum  Jtti.eum  of  Biunicti,  has  for  i 
ground  1  hotnftonc;  b;i1is,  in  which  quartz,  or 
indurated  clay,  or  Umcilone,  or  garnets,  are  found 
either  cryAallized  or  in  veins.  Its  frafture  is 
Compaft,  mofllyfplintcry. 

30,  Serpentine  rock,  ferpentine  felst  of  Haidin- 
ger ;  it  is  formed  of  terpentine,  in  which  quartz, 
mica,  limellone,  or  garnets  fingly,  or  collecUvely, 
are  found. 

4th,  Topaz  rock  of  Werner;  this  prefents  a 
compound  of  topaz,  quartz,  (horl,  and  liihomarga, 
confulVdly  com|)aflcd  together.  It  has  hitherto 
been  iound  n  Saxony  only. 

5ih,  Garnet  rock  of  Karfien,  found  by     him 
near  Winneburgh  1  it  confills  of  amorphous  gar- 
net, in  which  trap,  quartz,  calcareous  fpar,  and     ■ 
a  very  fmall  quantity  of  blackifh  brown  mica  are     ] 
found. 

6th,  Steatitic  rock,  Scbneide/Ie'm  of  Haidinger, 
TelgsUn  of  CronOed  ;  it  confifts  of  indurated  ftea- 
tiles  mixed  with  niica,  or  talc,  or  mica,  and 
fclfjiar  (and  then  forms  muriatic  porphyry)  or 
fliorl,  or  tourmaline. 

7th,  yazUlitei^  The  French  naturalifls  denote 
by  this  name  ftones  that  have  rounded  piotubC' 
ranees,  of  a  different  nature  from  the  common 
mafs  of  the  fiorc,  from  their  rcfeniblarce  to  v<2- 
riola.  However,  it  is  applied  to  ihole  alfo  whofe 
protuberances  have  been  worn  off,  nnd  particu- 
larly to  rounded  ftones,  of  this  kind,  found  in 
the  beds  of  rivers. 

Variclites  of  Durance  confift  of  a  bafis,  of  a 
black  or  dark  green  colour,  called  by  the  French 
Shorl  en  majfe,  probably  hornblende,  containing 
atcording  toEriflbn,  grey  felfpar.  Its  hardncfs, 
9  or 
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9  or  10.  Its  fp.  gr.  from  2,933  ^o  2,988.  Some 
native  filver  has  been  found  in  it.  It  is  evidently 
a  porphyry.    Briiron  calls  it  Serpentine  ofDaupbini. 

VarioliUs  of  Drae  have  trap  for  their  bafis,  or 
kragg,  or  mullcn,  and  contain  rounded  mafi'es  of 
limelTone,  or  Qeatices,  or  of  both. 

Still  many  aggregates  are  daily  tnet,  which 
cannot  be  arranged  under  any  general  denomi- 
nation now  in  ufe.  Hence  I  would  projiofc  to 
call  them,  it  any  of  their  conflicuent  parts  can  be 
confidered  as  a  bafis  or  cement,  Porphyrons;  if 
none  can  be  confidered  as  a  bafia.  Granitoids. 
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cimen,  Lcllic  K.  8^.  lis  lufire  and  tranfpareccy 
o.  Hardnefs  irom  7  to  8.  Its  fradlure  impcr* 
fccily  conchoidal.     Gives  a  white  flreak. 

Ferruginous   Mornfionc. 

The  peculiarities  of  thcfe  floncs  will  beft  ap- 
pear from  the  delcription  of  a  few  of  them, 

I,  '1  he  fpecimen  Leike  S.  238,  is  reddifh 
brown.  Luftre  and  tranfparency,  o.  Fra6lur«, 
flat  conchoidal.  Very  dole  grained.  Hardnefs, 
7.     Gives  a  pnle  red  rtreak. 

The  iron  {hot  hoinrtoiics  are  more  prone  to 
melt  than  others  ;  thus  the  greeiiifli  grey  horii- 
flone,  I.iltc  S.  831,  whofe  luflre,  O;  traiifpa- 
rency,  0,5.  fradture,  unt^vcn  and  fine  fplintery  ; 
hardnefs,  9;  fp.  gr.  1813  j  mchcd  at  146",? 
into  a  black  com  pafl  {^lafs.  When  decompofed 
it  has  frc(]uent]y  the  appearance  and  fraflurc  of 
an  iU-burncd  brick,  as  in  Le/ke  O.  1103,  which 
is  pnle  ycllowifh  red  ;  hardnefs  q  or  10. 

The  greenifli  grey  hornflono,  Lefke  S.  H55, 
is  at  once  earthy  and  ferruj^inous,  Irs  luftre  and 
rrantparencv,  c;  fradiire,  coarfe  fplintery;  in 
thegrofs,  flaty;  hardnefs,  10;  it  is  covered  with 
«  red  ferruginous  crufl,  which  in  foiiie  places 
finks  pretty  deep  into  its  fubHance. 

But  the  rcddilh  calces  of  iron  give  no  tendency 
to  fulion.  Thus  the  purplilh  red  hornftone, 
Ltrflte  G.  61,  whofe  luflre  and  tranfparency  are 
o;  fracture,  uneven,  but  fine  fplintery  ;  hardnefs, 
g;  Sp.  gr.  1,638,  refufed  to  melt,  but  barely 
hardened  at  i^"]",-,  into  a  dark  grey  inafs. 
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In  either  cafe  the  refuUing  derivative  ftone  is 
denominated  from  the  fpecics  that  flill  predomi- 
nates; if  it  participates  equally  of  both  it  may  be 
denominated  from  either. 

Though  this  term  be  originally  and  moft  pro- 
perly applied  to  ftones  that  are  intermediate  be- 
tween, and  form  the  tranliiion  or  gradation  of  one 
fpecies  to  another,  yet  we  may  alfo  apply  it  to 
ftones  which  receive  a  fiiperabiindanceof  one  of 
the  fimple  earths,  or  calx  of  iron;  or  even  of  ano- 
ther compound  ftone,  without  any  connexion  of 
vicinity  with  ftones  of  another  fpecies  which  con- 
tain it  in  a  larger  proportion. 

The  fimple  earths  thaB  moft  generally  coalefce 
■with  other  (lones  are  filex  and  argill,  to  which 
we  may  add  calx  of  iron.  Calcareous  earth  and 
magnclia  coalefce  more  rarely  ;  but  mica  or  talc, 
very  often. 

Derivative  ftones  are  exceeding  common,  and 
if  their  origin  be  not  attended  to,  may  exceedingly 
perplex  young  mineralogifts.  They  are  known 
and  diftinguiftied  by  their  mixed  charafters,  par- 
ticipating of  thofc  fpecies  from  whofe  union  rhcy 
rcfult.  Moft  of  the  disjundlive  charaflers  that 
occur  in  the  defcription  of  the  original  fpeciej 
proceed  from  unnoticed  coalitions.  But  if  a  cha- 
racter be  perceived  that  is  not  found  in  either  of 
the  fuppofed  originals,  the  ftone  cannot  be  deemed 
a  derivative. 
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The  only  mixed   earths,  to  which   peculiat 
names  have  been  afligned,  are  ham  and  mould. 

B  b  z  Loaniy' 
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Loam,  accordino;  to  Mr.  Woodward,  coLuun 
of  clay,  mixed  with  fine  fand,  that  is,  ia  other 
words,  of  clay,  with  a  fuperabundancc  of  fand  •; 
and  in  cflVd,  Mr.  Bergman,  having  analyzed 
foitie  found  in  the  ncighlx)urhood  ot  London, 
Hid  CunCdcreJ  as  very  excellent,  found  it  lo  con- 
liftofS?  (lerct.  of  a  rcddilli  grey  fand,  as  fine  as 
meal,  and  ij  of  argill.  Now  if  wc  fuppofe  clay 
toconfift,  3s  ii  mou  fr;<|uently  docs,  of  30  per 
«.  of  argill,  and  70  ol  fine  fand,  we  ihall  find 
that  loam  of  the  bcfl  kind  contains  an  cxcefs  of 
fand  amounting  to  17  per  ctiif  the  exccfs  of 
land  be  greatci  it  will  form  what  is  called  i/ana^ 
team  i  if  fmallcr  '^'y^  ^""m. 

Mr.  Bergman  found  nothing  calcareous  in  the 
loun;  when  it  contains  any,  it  fo  far  inclines  to 
ihc  nature  of  marl,  and  this  marlaeecus  ham  may 
be  either  jMty  or  ehyey,  according  as  the  pro- 
portion alxive  indicated  is  exceeded  on  either 
nde{  of  fandy  loam,  fee  a  fpecimen  in  Leflce  S. 
1061  •  But  loams  raoil  frequently  contain  alfo 
a  portion  of  calx  of  iron,  and  this  calx  is  more  or 
)e[t  oxygcniiicd,  a  circumflance  which  produces 
a  coufidcrablc  variety  in  the  colours,  and  proba- 
bly aJfo  in  the  vegetative  powers  of  this  earth  ;  if 
its  proportion  be  conliderable,  namely,  4  or  j 
per  ct,  ihcy  olten  contain  alio  forae  proportion  of 
vitriolic  acid;  the  colour  of  loam  frequently 
proceeds  from  that  of  the  calces  of  iron  contained 
in  it,  but  more  freqiicitly  from  its  fandy  part. 

Gravel,  is  a  coarfer  fort  of  fand,  cither  of  a 
calcareous  or  filiceous  nature,  is  often  mixed 
with  loams,  and  alfo  pebbles,  from  whence  new 
didindions  arife  of  importance  to  agriculture. 

"  Iking  derived  from  the    German  word   Ltime;  it  ligDi- 
dhtuuent  timet  a  vifcideu'  hnfon's  Di^ionBry. 
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Of  the  Caharfous  Gtnus, 

'MouUIs  are  loanis  mixed  with  animal 
vegetable  remains,  particularly  from  putrefaftion; 
generally  of  a  black,  brown,  ycllowifh,  or  greyilh 
brown  colour;  the  proportion  of  thefe  is  highly 
interefting  to  agriculture;  it  can  be  pretty  nearly 
determmcd  by  comparing  their  weight  when  dried 
at  140°  of  Fahr.  with  that  which  they  lofc  by  be- 
ing heated  to  redncfs  in  an  open  fire,  continued  as 
long  as  any  coaly  fubllancc  remains  in  them;  yet 
notexaftlv,  without  fome  nicer  operations,  38  the 
animal  earths  will  dill  remain  undetermined,  and 
alfo  the  vegetable  alhes. 


Of  the  Calcareous  Genus. 

Limejiottes  are  frequently  intimately  mixed 
not  only  with  filiceous  particles,  and  calces  t 
iron,  as  we  have  already  (een  ;  but  alio  with  ar- 
gillite  in  various  marbles,  fee  Leike  G.328. 
When  mixed  with  filiceous  particles  in  confidera- 
ble  proportion,  tiiey  efFervefce  with  acids,  but 
flightly,  and  llowly,  and  their  frafture  tends  t(> 
the  conchoidal,  but  often  gifo  to  the  earthy;  of 
this  we  have  a  remarkable  inftancc  in  Leikc  S. 
229.  Its  luilre,  o.  Hardnefs,  fcarcely  9.  Frag- 
ments, 3  ;  which  indicates  the  filiceous  ingredi- 
ent. Its  rp.  gr.  only  2,254,  which  fhews  it  to 
be  of  the  nature  of  fandftone.  Heated  to  141', 
it  did  cot  form  .1  lime,  nor  did  it  melt.  When 
the  limeftone  is  of  the  granular  kind  it  has  more 
luftre  and  is  much  heavier,  fee  Lcflte  S.  1098. 
But  when  the  particles  of  filex  are  in  a  fmallet 
proportion,  or  not  purely  tiliceous,  the  limeftono 
prcfcnts  a  different  appearance;  thus  the  limc- 
ftone,  Leflte  S.  t'jb(),  feems  as  if  paffing  into 
hornlloQc,  and  is  of  a  yellowilh  grey  colour.  Luflre, 
o.  Tranfparency,  i,  Ftaiture  fine  iplintery. 
B  b  3  Fragments, 
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Dfitvatn-ej. 


Frajtmcnts,  i.  liardnefs,  9.  Sp  gr.  2,540.  Il 
ctVcrvclccs  brilkly  with  acids,  but  melts  into  a 
glMnifh  grey  comjiafl  enamel, 

KflcTVclctncc  wiih  acids  is  not  therefore 
a  futiicieiic  proof  that  a  flone  will  burn  10  lime; 
ihui  the  dark  bluifli  grey  ftone,  Le/ke  O.  1229, 
whofc  luftre  is  o;  tranfparcncy,  01  fraSure, 
uneven  and  fplintcry ;  fragments,  2 ;  i'pccific 
grav.  2,74'^ ;  hardnel's,  9.  and  which  contains 
ihc  imprenions  of  various  (hells,  and  effen'efces 
very  brilkly  with  acids,  ye:  melts  into  a  black 
compaA  glafs.  It  has  an  earthy  Imcll  when 
breathed  on. 

CaUes  0}  iron  in  a  particular  ftate,  not  as  yet 
pcrfcdtly  known,  (perhaps  highly  oxygenated,  or 
combined  wiih  argill),  not  only  communicate  a 
ycllowifli  or  reddilli  colour  to  liniellones,  but  fcciti 
to  corrode  tneni ;  of  this  we  have  one  inllance  in 
in  the  fpccimcn,  i  clkc  S.  1324.  I's  colour  is 
reddifh  ilLibcUa  yellow;   lufire,  o;  tranlparency, 

.01  frailure,  earthy-,  hardnefs,  7;  fp.  gr.  2,601; 
^ives  a    white  Itreak,  at  141°,  ir  hardens  into  a 

.purpliflired  porcelain  mals,  antl  wherein  contaft 
with  the  crucible  becomes  greenilh.  The  por- 
celain gives  fire  with  ftccl.      As   the  flone    is  fo 

.light,  notwitliJfanding  the:  quantity  of  i.on  it  con- 
tains, it  is  plain  il  mull  be  icternally  corroded* 

.Sc<*alfo  KeikcS    13^.^. 

bp<ir-,  even  Ilightly  contaminated  with  metallic 
fubltances,  ae  much  alicred  in  iheir  appearance, 

-.and  a<"iiuite  a  11,01c  gianular  rcxtuie;  thus  the 

/par,  Leflic  0.1425,  from  a  flight  contamination 
ol  lead  and  pyiitts.  acquires  an  earthy  uneven 
fraflurCi  its  toIiAir  is  grejilh  while;  iis  luftre, 
o;    iib    tranip^iviicy,    where  thin,    2;     I'p.    gr. 

|»,SMi  hardneis,  9;  cficrvcfgagyjj  acids. 
~*~  Mails 


I 
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Of  the  Calcareoat  Gtnut.  375 

^arls  alfo  are  much  difguifcd  by  ircfti;  the 
Ipeeimen,  Lctkc  S.  453,  is  dark  reddifli  brown, 
and  reddifii  black;  luftrc,  o;  tranfparency,  o; 
t'rafture,  partly  even,  partly  fplintery ;  frag- 
ments, o  or  1  ,  hardnefs,  from  7  to  8 ;  fp.  gr. 
3,3gH  ;  gives  a  red  ftreakj  cffcrvcfccs  with  acids. 

Gypfum  is  fccquently  penetrated  with  marl,  cal- 
careous fpar,  fwineftone,  fandftone,  and  perhaps 
withftronthian<  &c.  thefc  mixtures  caufe  a  change 
both  in  its  hardnefs  and  fpecific  gravity  ;  its  co- 
lour is  then  either  biackifh  grey,  or  a  mixture  of 
whitilh  and  blackifh  grey  in  layers  or  fpots  and 
veins;  luftre,  cither  o  or  i,  from  intcrfperfcd 
ihining  particles;  lee  the  fpecimens  in  Leike  O. 
1589  andS.  510;  and  this  compound  Is  icfelf 
often  mixed  with  foliated  gypfum,  which  may 
eaGly  be  taken  for  mica,  as  In  the  fpecimen,  S. 
621. 

All  the  varieties  of  gypfum  are  often  met  in 
veins  in  indurated  clay,    See  Le&c  S.  250,  &c. 

Sometimes  this  impure  gypfum  affumes  a  flat/ 
form ;  and  this  often  contains  an  exccfs  of  vitriolic 
acid,  as  the  fpcciuien  Lefke  S.  259,  which  is  in- 
ternally black,  and  externally  dark  bloifti  grey  j 
its  hardnefs,  7  1  fp.  gr.  2,473  i  heated  to  rcdncfs 
it  becomes  reddilh  white. 

The  fpccimen  O.  1 553  is  very  remarkable ;  its 
-colour,  pure  white;  luftre,  2.3;  tranfparency,  a; 
fraflure,  partly  granular,  partly  foliated;  hard- 
nefs, 8;  fp.  gr.  2,725.  It  feems  a  mixture  of 
granular  liiucltone  and  foliated  gypfum. 
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Mufiatic  Genus. 

I^jttfone  is  often  intemii^ced  with  quartz,  or 
$ailf  other  Hone  of  the  filiccous  genus ;  of  tbrs 
i^iichcfpccimcn,  LelTx  S.  148,  and  ofteo  with 
«M(tz  aod  mica,  as  in  O.  195.  Colour  of  the 
2^,  lighlbluifligrcy,  mixed  .viih  yellowj  luflre, 
s;  Minfparcncy,  3.1;  frafluic,  coarfe  fplintery, 
iaoKivhat  ilaty ;  fragmtrocs,  _^ ;  hardnefs,  9;  fp, 
K.  1,74-S.  Perhaps  alfothis  ftone  is  rather  an  in- 
durated fleatitcs,  penetrated  wiih  liliceous  mat- 
Kf,  heated  to  rednels  it  becomes  brownifh  white, 
iiclining  to  red.  The  colour  of  the  fecond  h 
rrcenifli  grey,  enlivened    by  a  quantity   of  ulc 


Siliciferoua  Potflone. 

Thcfpecimen,  LefkeO.  1158,  is  bluifh  black, 
mixed  with  white;  its  luflre,  z\  tranfparency, 
o ;  its  fraiture,  uneven,  partly  fpliniery,  partly 
imperfeftly  curved  flaty  ;  hardnefs,  9;  f]i.  gr. 
2,759.  The  quartz  in  many  parts  vifible  in  the 
veins.  It  is  much  more  i;npcrfeClly  flaty  than 
argillites  are;  its  grain  and  luflre  approaching 
more  to  thofe  of  plumbago. 

In  Le(ke  S.  342,  a  greyifli  green  flone  occurs, 
covered  with  a  whiiifli  earth,  that  fcems  formed  of 
Jieadtes,  intimately  penetrated  with  att^ill  and 
iomt  tslc;  its  liitbre  and  tranfparency,  01  hard- 
nefs, 6;  fp.  gr.  inconfiderabie;  docs  not  feel 
Mcafy ;  its  fraAure,  fine  fptintery,  and  imper- 
fotly  ilaty  ;  heated  to  rednefs  it  hardened  to  9, 
4  and 


Of  the  ArgiUaceotts  Qmus.  ^-j-j 

and  difcovcrcd  fonic  glimmering  particlcsi  it  docs 
noteffcrvelc^  with  acids. 

Steatites  is  much  difguifed ;  when  penetrated 
by  calces  o/'/ro«  it  generally  aflumesiibluini  colour, 
jncrcafes  in  wcit;lit,  hut  is  never  (a  hard  as  argil- 
laceous ftones  become  by  a  fimilar  mixture,  bee 
ihe  fijccimcn  in  Lelke  S.  SSz,  whofe  hardncfs  U 
6,  and  gives  ;i  whitilhitreak. 

Calci/fmt^  i'jhejiiKste,  Lelke  O.  6  a  6.  Its  co- 
lour is  pardv  grcyifli,  partly  greenifh  white, 
ibmetiines  mixed  with  fiiadts  of  pale  red  ;  itslul- 
tre,  2.3;  tranfparcncy,  2,  in  thin  pieces;  form 
aniorphons  ;  frafture,  partly  granularly  foliated, 
partly  rarliateil ;  hardnefs,  5.6,  brittle;  fp.  gr. 
2,863;  efl<^fverces  partially  with  acids,  melts  at 
146°  into  3  yellowilh  green  glafs.  Karften  and 
Lcfketerm  it  a  zeolite;  but  its  rp.gr.  and  vitre- 
fcence  forbid  this  denomination. 

Serpentine  is  fometimes  intimately  intermixed 
with  homi'lende,  and  thus  becomes  almoft  black, 
increafes  in  fpec.  grav,  and  difcovers  fomewhat  of 
a  foliated  or  Uriatcd  fracture.  See  the  fpecitnco 
Lefltc  O.  1 04 1. 

Serpentine  Is  alfj  fbmecimes  penetrated  with' 
trap,  and  in  that  cafe  alfo  its  colour  is  black,  and 
its  fradlure  fplJntery.  Of  this  fort  is  the  fpc- 
cimcn  Leike  S.  864.  It  is  full  of  feparatc  con- 
cretions, lighter  than  genuine  trap,  and  lefs  fu- 
fible. 
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In  the  Argillaceous  Genus. 

Trap  is  frequently  blended,  or  Intimately  mixed 
with  hornblende  flate,  wacken,  muUen,  or  kragg, 
iingly,  or  with  two  or  more  of  lliem  in  various 
proportions. 


h« 


Derhaiives. 


^oponion!,  and  hence  the  variety  of   its  co^^nr 
nd  fpccific  gravity  ofien  arifes. 

The  greener  forts,  if  they  have  more  luftre  than 
brdinary,  and  if  their  dcnfity  exceeds  ;,8,  may 
be  fuppofed  to  contain  a  lar^c  proportion  of  born- 
blende  flate;  but,  if  deftitnte  of  luftre,  and  if 
their  denfity  be  below  1,78  and  eafily  fuCblc,  they 
probably  coiitaiH  a  proportion  of  wackcn;  if  mote 
<lifficukly  fufible,  mod  probably  ferpcntine. 

The  Ugh t grey  traps,  when  their  denfity  is  un- 
^^er  2,7s,  may  be  fufpedted  to  contain  mulIcR. 
B  The  reddijb  brozvn  molt  probably  are  mixed 
mm\x)i  kragg. 

■t     Mr.  Kaiften  fuppofes  trap  to  be  formed  of  an 

^nntimate  mixture  of  hornblende,    quartz,    and 

^felfpar ;  and  in  effeia  if  we  fuppofc  it  formed  0,60 

JiDrnblende,  o,;o  tpartz,  and  0,10  felfpar,  we 

Hull  have   2  ftone  whofe   fp.  gr.  flial!  be  2,829; 

tut  this  ftcnc  will  not  contain  the  proportion  of 

■••iron  that  Bergman  found  in  trap,  and  which,  by 

B'the  various  analyfes  mentioned  by  Mr.  Faujas  in 

(r'liis  Treatile  on  Traps,  appears  to  be   never  lefe 

than  JO  per  ct.;  for,  hotnljlcnde,  by  my  analyAs 

<:ontains23  P^rct.  ofiron,    and  by  Mr.  Wicgleb's 

ftill  lefsi  confequently  a  ftonc  containing  60  parts 

'cf  it  can  contain   but    [3,8   of  lion  at  moft,   noc 

KCan  we  obtain  by  this  mejns  a  flone  whofe  fp.  gr, 

^tmouius  to  2^y,  as  that  of  crap  often  does. 


SJliciferous  Trap.     Lefki  G.  173. 


This  arifes  from  an  intimate  mixture  of  trap 
%uh  fotiie  ftone  of  the  fiUccou3  genus.     The  fpe- 
cimen 
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SiHciferous  Trap.  379 

•imen  in  Leilce  S.  1230  prefents    the  following 
charaflers  : 

Colour,  blackifh  grey,  or  dark  iron  grey,  wiih 
numerous  rounded  white  fpecks  as  fmall  as  the 
point  of  a  pin ;  it  is  moreover  lull  of  rifts,  and 
ihefe  exhibit  a  bluifli,  ov  reddilh  ferruginou* 
illinition, 

Luftre,  i.o.     Tranfparcncy,  0,5.1. 

Frafture,  uneven,  fine  fplintcry.  Fragmsnts,  3. 

Hardnefs,   10.     Sp- gr.  z,658. 

At  140°,  it  melts  into  a  whitifli  grey,  ex- 
ceeding porous,  fpongy,  tuniified,  porcelaio 
mafs  glazed  on  the  furface. 

Mr.  Karftcn  thinks  it  a  compound  of  trap  and 
lydian,  but  the  efftCt  pro*luccd  by  heat  does  ftot 
countenance  this  fuppofition.  I  call  it  filicifc- 
Tous,  merely  from  its  external  characters;  it  has  a 
cIoIlt  and  more  flinty  grain  than  trap. 

It  fcems  to  be  the  hurnartigcr  trap  of  Laliiis 
No.  37,  which  is  fpecklcdas  this  is,  and  whofe 
fp.  gr.  isalfo  tfi%o. 

Of  this  mixture  there  are  various  gradations. 
The  changes  ir  undergoes  from  heat  clearly  difcri- 
niinare  it  from  hornftone,  into  which,  however, 
I  believe,  it  often  pafles  on  the  one  hand,  i.%  \i, 
may  to  common  trap  on  the  other. 

Another  fpecimen  of  this  fort  occurs  in  Le/ke 
S.  1232,  in  which  the  grey  and  black  parts  are 
more  dilltn^ly  feparaced  from  each  other,  it  is 
covered  with  a  yelluwith  gicy  rind, 

Thelullreot  tne  grey  part  is  1,  from  a  few  in- 
terfi^eireJ  glimmering  particles;  of  the  blac(c 
part  o,  Fradlurt  of  the  grey,  uneven,  and 
.IJanly  fine  fplinreryj  of  ihe  black  impctfeflly 
conchoidal. 

Hjrdnefs  of  the  black  8,  of  the  grey  9  to  10. 
£p.  gr.  2,705. 

1& 


I 


k 


xZo  Derivatives, 

At  1 30%  this  ftone  melted  Into  a  black  compad^ 
and  partly  into  a  porous  dark  grceniftj  yellow 
cnxmcl. 


Trap  intimately  mixed  with  Kragg. 

Of  thisLcflicS.  T233  fcems  afpccimen. 

Colour,  greyiih  black,  yet  with  a  fhade  of  red, 
»nd  externally  it  is  invefied  with  2  whitifli  grey 
rind  from  decompofition. 

Luftre,  o.     Tranfparency,  o. 

Fraflure,  uneven,  and  fine  fpHntery.  Frag- 
ments from  2  to  3. 

Hardnefs  from  8  to  9.     Sp.  gr.  2,728. 

At  148°,  it  melted  into  a  Ibmewhat  porous, 
liver  brown  porcelain  mafs,  whofc  luflre  ap- 
proached to  that  of  an  enamel. 

Hence  it  is  plainly  a  diflinft  foffil  from  cona- 
mon  trap. 


Trap  intimately  mixed  with  Hornblende, 

Of  this  fort  is  the  fpecimen  Leflte  G.  264, 

Colour,  bluilh  or  greenilh  black.  Luftrc  t 
from  fome  glimmering  particles.  Tranfparency, 
o.     Frafturc,  fine  fplintery.     Fragments,  3. 

Hardnefs,  9.    Sp.  gr.  3,472. 

It  contains  Ibmc  grains  of  magnetic  ironftone, 
which  raifes  its  fp.  gr.  fo  high. 

Lafius,  Hartz,  mentions  a  trap  of  a  duflcy  green 
colour,  which  does  not  give  fire  with  fleel  j  is 
fprinkled  over  with  black  fpots,  offers  an  uneven 
frafturc,  attd  whofe  fp.  gr.  is  1,8501  mod  pro- 
bably mixed  witb  hornblende. 

Trap 


Siliciferous  Jr^UUte, 


Trap  intimately  mixed  with  Serpentine. 

I^mmer  is  faid  to  have  found  a  flonc  of  thi$ 
fort ;  but  I  can  find  no  dcfcription  of  it. 


Siliciferous  Argillitc.     Lcflie  G.  153. 

This  with  the  appearance  of  an  argillite  feems 
«t  the  fame  time  intimately  penetrated  with  fome 
ftone  of  the  filiceous  genus;  generally  Cliceous 
fhi{tus,  offand,  orjafpcr,  or  bafanite,  or  quartz. 

Colour,  dark,  blackifh,  or  blulfh  grey,  or  grey 
with  black  or  deep  blue  blotches,  or  reddift,  or 
yellowiih  grey,  more  rarely  greenifti  grey. 

Luftre,  1.2.     Tranfparcncy,  i. 

Frafture,  in  the  grofs,  (laty;  but  of  fingle  la- 
minx,  often  fplintery,  or  conchoida), 

Hardnefs,  from  8  to  g.  Sp.  gr,  from  2,615 
Eo  2,67. 

Sometimes  the  quartz  feems  the  mod  confidera- 
ble  part  of  the  compound,  but  ftill  preferves  the 
flaty  appearance  ;  and  the  feams  are  of  a  darker 
colour,  as  in  the  fpecimen,  Leflcc  S.  747. 

Sometimes  the  filiciferous  argillite  is  alfo  ferru- 
ginous, which  renders  it  much  heavier,  as  the  fpe- 
cimen, Leflte  O.  774,  which  is  alfo  micaceous. 
Its  colour  is  dark  bluifh  grey,  with  veins  of  red, 
and  fome  of  white  quartz  ;  its  luftre  i,  from  dif- 
perfed  mica ;  hardnefs,  9;  it  is  but  imperfeftly 
flaiy. 


Trapiferous 
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— k^jitfous  Argiliice.    LefkcG.  149. 

^■leniioned,  but  InfufHclently  defcribeJ, 

,    Hartz  io4> 

jr,  bluifti  black. 
3  difficuttl)'. 

,  8.     Sp.gr.  2772. 


Talcofe  Argillitc 

(blour,  wTiiiiQi,  or  bluifh,  or  grcenifh  grey, 
aften  inverted  with  foliated  fteatites. 

Jtij'oun'i'"  large  malTes. 

Luftre>  3-     Traiifparency,  o. 

Frafture>  flaty,  moilly  thin,  and  very  thio, 
curved  flary.     Hardnei's,  from  4  to  6.     Sp.  gr, 

1.7 '7- 

Jt  often  involves  quartz  between  its  laminje. 

This  is  the  ftone  mentioned  in  Lefke  G.  133; 
and  which  Karllcn  Elyles  a  middle  thing,  between 
mica  and  argillitc;  it  is,  indeed,  hard  to  ditlin- 
guidi  whether  the  minine  ftiining  fcalcs  it  prefcnts 
«rc  mica  or  talc ;  but  as  this  (ione  is  found  in 
great  plenty  at  Holyhead,  and  there  often  in- 
verted wiih  a  cruft  of  foliated  (leatites,  and  fome- 
limes  includes  mafles  of  pure  talc  and  amianthus, 
I  prefume  thefc  foliaceous  Ihining  fcales  are  alfo  of 
the  muriatic  genus. 


Calciferous  Argillitc. 

The   fpccimen    Lefke   S.    1104.      cflVrTcfccs 

fmanly  with  acids.    Its  colour,  greyifh  and  rcd- 

diih 


J 


Hornblende  with  Oarr.etf. 


3»3 


di(h  purple;  luftre,  1,5,  fcarcely  filky,  with  mi- 
nute glittering  particles  ;  tranfparency,  o;  frac- 
ture, flaty,  but  does  not  fplit  eafily  into  verjr 
thin  lamellfe  ;  hardnefs,  -j;  fp.  gr.  2)7ZI  ;  give* 
a  purpliih  grey  ftreak. 


Hornblende  Slate,  penetrated 
with  Talc  or  Mica. 

Colour,  greenifli  grey. 

Luilre,  2.     Tranfparency,  o. 

Fraflure,  ilaty,  ami  thin  llaty,  the  laminse  not 
eafily  feparable,     Fragments,  3. 

Hardnefs,  from  8  to  9.  Sp.gr.  of  the  fpccl 
men  I  tried,  which  had  exceeding  thin  layeraof 
quartz  between  its  laniins,  2,815. 

Fccis  very  rough. 

It  is  found  in  great  plenty  at  Holyhead,  and  has 
for  the  moft  part  thick  layers  of  quartz  inter- 
cepted between  its  laminse. 


Hornblende  penetrated  with  Garnets. 

Its  colour  is  dark  greenilh  red,  or  reddifh  dark, 
green,  according  to  the  proportion  of  garnet.  Its 
}uftre  is  only  derived  from  the  garnet  mixture; 
frafture,  earthy,  or  fine  fplintery ;  Hardnefs,  9; 
Sp.gr.  exceeds  3;  if  mica  be  iTiperadded,  it  is 
generally  fhiftofe. 
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Hornblende  Slate  penetrated  with  an   excefs  of 
Quartz. 

Of  this  we  have  a  remarkable  fpecimen, 
Lefke  S.  10S7;  its  colour  is  ochre  yellow,  with 
black  fliining  ftreaks  of  hornblende;  frafiure 
Ihiftofe;  it  feels  fandy  ;  hardnefs,  10.  The  yel- 
low colour  feems  to  proceed  from  a  ferruginous 
quartz.     It  has  fonie  refemblancc  togneifs. 

Mullen  penetrated  with  Albeftiniie. 

Of  this  we  have  a  fpecimen,  LeOce  S.  100. 

Its  colour  is  reddiih  grey  when  frefti  broken, 
ariCng  from  a  mixture  of  reddlfli  brown  and  afh 
blue  particles ;  of  the  reddifti,  fome  poffefsHttlc, 
fbme  no  lullre;  but  the  afli  grey  have  all  fome, 
and  even  a  confidcrable  luftre.  Its  furface  ap* 
pears  decompofed,  and  of  a  ruby  brown ;  frac- 
ture, uneven  and  earthy ;  hardnefs,  from  6  to  7  ; 
fp.  gr.  2,586.  the  aggregate  being  coarfeljr 
compared.  The  moft  glofiy  of  the  reddiih  par- 
ticles, referable  the  faces  of  felfpar. 


» 


Trap  paffing  Into  granite. 

We  often  meet  with  ftones  which  have  fo  great 
a  refemblance  both  to  trap  and  granite,  that  it  is 
hard  to  know  to  which  of  them  they  Qiould  be  re- 
ferred i  of  this  fort  are,  1.  The  ftone  in  Lefke 
S.  988 ;  its  colour  greylfh  blue,  or  black,  with 
%. number  of  diftinA  white  ':>,  and  alfo  of 

i  oblong 


Ferruginous  ArgiUiie.  385 

oblong  Ihining  black  particles,  which  fcem  to  be" 
hornblende;  and  others  black  and  opakc  which 
may  be  trap. 

Its  h^rdnefs,  U  5;  fp.  gr.  2,9:6.  The  whtts 
parts  do  nor  feetn  to  me  jo  be  quartz;  the  I'pec. 
gravity  of  the  {lone  is  incompatible  with  fo  large 
a  quantity  of  this. 

Ferruginous  ArgllHre, 

Ofthefe  fome  are  fo  peneiiaral  wImj  calces  of 
iron,  as  fcarccly  to  indicate  a  llacy  texture:  of 
this  fort  is  the  rpecinun,   Lc{te  D.  i)^t.' 

Its  colour  is  bluifh  brown  -,  cxiernally,  it  has 
fomcluHre;   internally,  none. 

It  has  fomewhat  ot  a  ftriar^d  as  will  as  of  a 
flacy  appearance. 

Its  hardncis,  7.  Sp.  gr.  3,i8S.  It  rapidly 
imbibes  water. 


,.  Argillite  with  an  excefs  of  Argill. 

Thefe  are  generally  fufter  and  ligh-er  than  ge- 
nuine argillites. 

Of  this  fortisihefpccimen,  LefkcO.  949. 
Its  colour  is  grcyilh  blue,  its  luUrc  and  tr.inf- 
parcncyo      Its  iraflurc,  fine  fplintery  and  i-'>mf~ 
.whrtt  (iriatcd,  but  in  ihc  grols  flaty.     Its  hatd- 
,acfs,  6.     Sp.  gr.  2,66S, 

ihe  lighicr  and    foftcr    kinds,  mentioned  by 
Lafius,  are  probably  of  this,  foiu 
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Of  the  Siliceous  Genus. 

Iron  ihot  Quartz. 

Quartz  IS  fingularly  difguifcdby  iron,  icart 
retaining  any  of  its  chancers,  e 
hardnefs.  Its  colour,  brown,  yeilowifli,  or  rctl- 
diih  brown,  or  brownifh  purple.  Its  form  varia- 
ble, fometimesniiC^ofe,  fomettmes  of  the  texture 
«fniofs. 

Luftre,  O.I.     TrsDfparency,  o.r. 

Fraifture,  fplintery ;  caiihy,  or  in  the  grofs, 
flaty ;  often  difcovering  granular  diftindl  con- 
cretions. 

Hardncfs  from  8  to  lo.     Sp.  gr.  variable. 

The  fpecinien  L.eJke  S.  1716,  is  of  an  Ifabelia 
yellow.  Its  lullre,  o-  Tranfparcncy,  fcarcely  i. 
Frafture  in  the  grofs,  flaty;  but  of  the  fingle  la- 
mina?, earthy-,  with  minute  rcddifh  ochry  (pots. 
Hardnefs  nearly  9.  Sp.  gr.  2,60s.  It  fcems  de- 
bafcd  by  a  mixture  of  ochry  argill. 

The  Ipccimen  O.  322,  is  reddifli  brown,  with 
whitifh  ftriae,  and  red  veins.  Its  luftre  i  j  tranf- 
parency,  o;  hardnefs,  10. 

Sometimes  itflicwsa  metalJic  ludre,  yellowifh, 
reddifli,  or  greenifti,  from  the  dccompofition  of 
pyrites  lying  on  its  furface,  as  in  Leikc  O.  344. 

Sometinws  it  haih  an  open  fpongy  mofs-Iike 
ftrufturc,  dcllitutc  of  luflreand  tranfj^rency,  as 
in  Lefkc  S.  7S3,  which  is  partly  blackilb,  ami 
partly  yellowifli  ochry  brown. 

Sometimes  it  is  fo  porous  and  earthy,  as  wetl 
as  ferruginous,  as  to  rcfemble  porous  lava,  as  in 
Leflte  74^,  deftitute  of  luftre  and  tranfparency, 
but  hard  as  10. 

Somei 


Earthy  ^artz*  gS^ 

Sometimes  it  is  fo  cariated  by  calx  of  iron  and 
argill  ibaC  penetrates,  as  to  refemliic  flightly 
compacted  ruft,  as  in  S.  28.  Its  colour  is  leddifh 
brown.     It  is  friable  between  the  fingers. 

Sometimes  overlaid  by  calx  ol  iron,  as  in 
Lcfke  C).  ^5^,  which  exhibits  quadrangular  im- 
prcflions  of  fluorcrvftals  antiently  contained  in  it. 

Sometimes  it  has  the  appearance  of  a  reddifh 
grey,  or  greyifli  red,  or  yellow  mortar,  as  in  O. 
1021  and  I  ^33  ;  or  yellow:(h  red,  as  in  S.  270. 

Sonieiimcs  it  appears  as  if  paffing  into  fand- 
ftonc,  as  in  Lefke  S.,  whole  colour  is  greyifh  red; 
its  luflre,  i  ;  tranfparcncy,  o;  hardncfs  10  j 
I'rafture,  fine  fplintcry,  nearly  even.  See  Leike 
S.  1 120. 


Eanhy  Quartz. 

This  is  often  fo  difguifed  as  to  be  eafily  mif- 
taken. 

The  fpecimen,  Lefice  O.  ^jio,  is  almoft  per- 
fedtiy  white.  Itsiuftrc  fcarcely  1;  tranfparcncy, 
1  ;  its  I]ru(fturc  as  loofe  as  that  of  mols,  which 
it  refembles ;  exceedingly  brittle,  and  light  as 
pumice. 

2d,  The  fpecimen,  O.  414,  is  dark  grey; 
luQre  and  tranfparcncy,  nearly  o;  conGds  of  mi- 
nute grains  conipaifled  together  with  nunieroua 
minute  interftices  ;  yet  its  hardnefs  is  10  ;  rcfcm- 
"fclcs  I'andrtone,  and  N.  434  ftiil  more. 

3d,  In  the  fpecimen,  O,  i^'i^,  we  find  quart* 
(leftiiuie  of  luftre  and  hardnefs,  ar>d  of  a  yelSowifli 

frey  colour,  and    I'piintery  (1,  "^  "'    'i'Vcrs 

rom  filiceous  fhiflus  inhavin*.';  •  a 

flaty  ftruflurc. 

4lh,  Tlie  olive  green  quartz,  i^r^sr  7; 
very  Utile  luftre,  but  Ibme  cranfparcnc* 
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ture,  fplintcry,  feema  paflSng  into  hornflooe, 
but  its  texture  is  Hill  too  granular  to  fuit  thit 
fpecies. 

(;ih,  The  fpecimcn,  LtfkeS.  800,  prefents  thin 
plates  or  laiiimce  varloudy  heaped  together,  delti- 
lute  of  kiftrc  and  tranlparcncy  j  but  their  hard- 
ncfs  proves  them  to  be  quartz. 

6th,  In  the  fpccimen,  S.  1235,  wc  may  obfervc 
a  yello^vifti  white  quart?:,  with  diftinft  grofs  gra- 
nular concretions,  almoft  entirely  dclHtutc  of 
luftre;  but  its  tranlparcncy  unhurt,  being  2. 

The  earthy  quartz,  L^lke  S.  1267,  13  of  a 
grey  colour,  with  a  fligiit  tinge  of  red  and  yel- 
low ;  its  luHre  is  fcarcely  1  ;  frat^ure,  fplintery, 
in  the  grois,  flaty,  with  minute  tliftinfl  granular 
concretions,  refembiing  a  clofe-grained  fanddone ; 
its  hardncfs  10. 

The  fpccinicn,  S.  1272,  refcmbles  the  fore- 
going, but  its  grain  is  more  open,  and  has  more 
the  appearance  of  flate. 

Sometimes  it  hath  a  ftrong  tendency  to  a  lami- 
nar ftruflurc,  asif  pafCng  into  felfpar,  as  in  Leilie 
0.412. 

Sometimes  it  hath  the  luftre,  and  fotne- 
what  of  the  appearance  of  pitchftone,  as  in  Leike 

O.  4^s-. 

Sometimes  its  fraflure  approaches  to  the  ear- 
thy, as  in  Lefke  5.  1156,  whofc  colour  is  bluifli 
grey.  Karften  calls  it  a  liliceous  fltiftus  paffing 
into  quartz. 


Earthy  Quartz  penetrated  wkh  jellowilh 
Attinolite,     S.  1310. 

Greenifli  grey  with  yellowifti  green  lumpSj 
fpccks  and  biMches  of  red. 

Luftre,  1.     Ttanfparti,cy,   i  or  0,5.     . 
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Earthy  Hernjiont.  3S9 

Fradurc,   fplintery  and  uneven. 
Hardncfs,    10.     Sp.  gr.  2,883. 
It  has  numerous  rifts,  the  fides  of  which  pre-, 
fcnt  ferruginous  illinitions. 

Earthy  Hornftonc, 

It  fcarcc  differs  from  earthy  quartz,  but,  in 
poficffing  3  finer  and  clofer  grain,  it  often  con- 
tains fome  gli 111 ir.e ring  particles  which  are  thought 
to  be  felfpar.  Hardnefs,  fiom  7  to  10.  Of  this 
fort  is  the  fpeciincn,  Leflte  O.  454,  which  is  of  a 
reddiih  grey  colour,  mixed  with  green;  Ttsluftrc 
and  tranfparency,  o.  Fratfturc,  fine  fplintery. 
Strufturc  thick  ilaty.     Hardnefs,  10. 

The  fpeciinen  S,  2^9,  is  nearly  black,  or 
brownifh  black.  Its  luftre  and  tranfparency,  o. 
Fradture,  tending  to  the  conchoidal,  with  a  clofe 
grain.     Hardncfs,   7. 

When  hornftonc  is  in  fome  meafure  decom- 
pofed,  it  dilcovers,  in  the  fame  fpccimen,  the 
charaftcr  both  of  an  earth,  and  thofc  thai  belong 
to  its  ftony  ftate.  Thus  in  that,  Leflte  S.  417, 
which  is  pale  grey,  mixed  with  red  and  yellow. 
We  fee,  both  a  conchoidal  and  earthy  fraflure. 
Its  ludrc  and  triinlparency,  o.     Hardnefs,  q. 

SonictiniLS  it  harh  ihc  appearance  of  martar, 
mixed  with  compaifV  parts  of  a  clofer  grain  tban 
quartz,  as  in  l.ei^:;:  S.  494,  which  is  of  an  afli- 
grey  colour,  the  hardnefs  of  the  more  compact 
■parr'*  is  10. 

The  daik.  greenifli  grey  is  often  the  bafis  of 
poij'hyry,  k-e  I.eike  S.  4157. 

Mountain   green  hornftone  is  often  dcbafed, 
'  green  earth,  of  this  fort  is  the  fpc- 
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cimcn,  Lefice  K.  83.  Its  luftrc  and  tranfparency 
o.  Hardnefs  from  7  to  8.  lis  frafturc  imper- 
feftly  conchoidal.    Gives  a  white  ftrcak. 
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Ferruginous  Hornfione. 

The  peculiarities  of  thefe  Hones  will  beft  ap- 
pear from  the  dcfctiption  of  a  few  of  ihcm. 

1.  The  rpccimen  Leitc  S.  238,  is  reddilh 
brown.  Ludrc  and  tranfparency,  o.  Fradturc, 
fiat  conchoidal.  Very  dole  grained.  Hardnefs, 
7.     Gives  a  pale  ted  flteak. 

The  iron  (hot  hoinftonts  are  more  prone  to 
melt  than  others  ;  thus  the  grcenifli  grey  Iinrn- 
flone,  Ltjkc  S.  831,  whofe  lullre,  o;  iranfpa- 
rcncy,  0,5.  frafturc,  uneven  and  fine  fplintery ; 
hardnefs,  9;  fp.  gr.  2813;  melted  at  I46*,< 
into  a  black  conipa^  glafs.  When  decompofed 
it  has  frequently  the  appearance  and  frafturc  of 
an  ill-burned  brick,  as  in  Lcflte  O.  1105,  which 
is  pale  yellowifh  red  ;  hardnefs  9  or  10. 

The  greenifli  grey  hornllonc,  Lefke  S.  1255, 
is  at  once  earthy  and  ferru:;inous.  Its  luftrc  and 
iranfparentv,  o;  fraiiture,  coarfe  fplintery;  in 
thegrofs.  flaty;  hardnefs,  10;  it  is  covered  with 
9  red  terruginous  cruil,  which  in  foiiie  places 
finks  pretty  deep  into  its  fubflance. 

But  the  reddilh  cilces  of  iron  give  no  tendency 
to  fulioti.  'I'hus  the  purplilh  red  hornflonc, 
Lcike  G.  61,  \vhofe  luflrc  and  iranfparency  arc 
o;  fracture,  uneven,  but  fine  fplintery  ;  hardnefs, 
q;  Sp.  gr.  2,638,  tefufed  to  melt,  but  barely 
hardened  at  i47",j  into  a  dark  grey  inafs. 


Siliceous  fliiftus  penetrarcd  with  Argillite. 

Colour,  light  bluilh  grey,  or  purplifh  grey. 

Luftre,  o.     Tranfparcncy,  o. 

Fradture,  fine  fplintery  •,  in  the  grofs,  flaty. 

Hardnefs,  9  or  10.  Sp.  gr.  2,689,  ^^^  "^^7 
vary  with  the  kind  of  argillitc. 

Of  this  fort  is  the  fpccimen,  Lcfke  S.  99^, 
whofe  colour  is  bluifli  grey  ;  alfo  that  in  Lelkc  G. 
174*,  which  is  purplifh  grey,  (tfeaked  in  the 
frafture  with  yellowifli  grey,  and  has  fome  refem- 
blance  to  a  landflone.  The  fpecimen,  S.  993, 
had  its  fp.  gr.  2,6iiQ,  and  at  148%  melted  into  a 
greyifh  white  porcelain,  which  was  glazed  at  the 
furface.  Lefkc  calls  this  a  flaty  hornllone.  Karllcn 
a  filiceous  Ihiftus.  Its  fufibility,  texture,  and 
grain,  induce  me  to  fitfpect  it  contains  grey  ar- 
gillite. 


Siliceous  Shiftus,  penetrated  with  Mullen.  Lc/ke 
S.  1246. 

Bluifh  grey,  its  furface  often  (lained  reddifh 
and  yellowifh  brown. 

Luftre,  o ;  tranfparcncy,  o- 

Fracture,  fine  fplintery,  and  uneven. 

Hardnefs,  8;  Sp.gr.  2,739. 

At  148°  the  fpecitncn,  Leike  S.  124;!,  melted 
into  a  yellowilh  black,  and  fomcwhai  porous  por- 
ceUin, 


Cc^ 


Siliceous 


m 


Siliceous   Shiftus,    penetrared   with     Limcftonc. 
Praliforni  Porphyry  otKailkij,  Ldlcc  S.  iSn, 

Dark,  fomewhat  yeilowilli  grey. 

Luftrc,  o,  except  a  very  tesv  particles;  tranf- 
pahency,  o.      ' 

Fracture,  rplmtery;  the  grain  very  fine  and 
clofe. 

Hirdnefs,  from  9  to  iO{  fpl  gr.  2>57S. 

1  hough  Karftco  reckons  it  a  ftiiftofe  porphyry, 
I  can  perceive  no  traces  of  felfpar.  The  whiter 
f[ioK  are  evidently  nothing  elfe  than  (cmi-traofpa- 
rent  fplinters. 

Pitchftone,  penetrated  with  Opal.     Le(kc  S.  295. 

Pearl  grey,  fomewhat  refembling  porcelanite. 
Luftre,  filky,  2;  tranlparency,   1. 
•Seams  penetrated  with  lumps  of  opal. 
Hardnefs,  8.     brittle.     Sp.gr.  1,970. 
Imbibes  water  flowly. 

Heattd,  it  decrepitates  ftrongly,  and  then  whi- 
tens; at  148,5  it  remained  a  loofe  powder. 

Granite,  penetrated  with  Argillitc.  Lcllcc  S.  1883. 

Whitifi]  and  purpliih  f;rey. 

r.ultrc,    ).     Tranlpircncy,  ooro,(;, 

Fraflure,  partly  fplintery,  and  partly  obfcurely 
fol  ated. 

Hardnefs,  8.  very  difficultly  broken;  fp.gr. 
2,670. 

The  mica  and  pmpliflj  argiilite  are  very  pcr- 
cciitibie. 
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ITS  colour  is  mod  commonly  pale  grey, 
which  often  paflbs  into  tlie  yellow,  romecimes 
citron  yellow,  tl:Uioni  rofy  red,  ftill  mors  rarely 
green  or  blue,  but  very  ot'icn  pale  brown,  or  co- 
lourlefs. 

It  occurs  moft  commonly  in  rounded  grains, 
feldomer  in  double  quadrangular  pyramids,  or 
flat  double  triangular  pyrariiids,  whole  edges 
arc  convex,  &c. 

Its  external  hidre  cafual,  internal,  4.  Its 
rranfpari:ncy,  i.3.4. 

Its  fradiirc  (biiated.     Fragments,  4. 

Its  Hardncfs,  20.     Its  fpec.  gravity  from  3.44 

10  3.5.- 

h  gives  but  a  fingle  refriH^lion. 

In  a  beat  of  ^^5"  or  40°,  it  conl'uniei  an^l  burns 
Iikc:in  inAammable  fubftancc  ;  hence  fome  think 

it . I  very  puie  fptcics  of  c0.1l.     No  acid  has  any 
<ffe£t  on  it. 
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SECOND    APPENDIX. 


Of  Stones  and  Earths   that  owe  their  Origin 
Fire, 

1  HE  fires  from  which  many  minerals  derive' 
their  form  and  aggregation  arc  either  volcanic  or 
pfcudo-voicanic  ;  of  each  of  which  we  Ihall  fuc- 
eeflively  treat. 


§.  I. 


Of  Volcanos  in  general. 


A  vekano  is  a  mountain  that  cjefls  fmoke, 
flame,  and  heated  ftony  fubftances,  partly  in  a 
loofe,  partly  in  a  folid,  and  partly  in  a  liquified 
form. 

Thefe  mountains  generally  fland  fingle  and  de- 
tached; yet  we  are  told,  that  in  Fcru,  and  frc 
queniiy  in  Kamfchatzka,  they  form  part  of  an 
extenfive  chain.  With  theff,  however,  wc  are 
as  yet  but  imperfcdly  acquainted,  and  it  is  not 
clear,  that  mod  of  thofe  that  arc  fo  called  arc 
no:  rather  pfeudo  volcanos. 

ETcry, 
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Every  volcano  haih  therefore  ncceffariiy  aa 
aperture,  or  mouth,  through  which  this  fiery 
marter  is  difchargcdj  this  aperture  is  called  its 
crater,  generally  it  is  pUcetl  in  the  futnmit  of 
the  mountain,  but  fomctimes  on  its  fides.  The 
aperture  on  ihc  fummit  is,  however,  moll  fre- 
quently To  called,  as  it  is  more  commonly  open, 
and  is  formed  of  materials  that,  after  having 
been  ejected,  have  fallen  on  the  borders  uf  the 
aperture,  and  in  fucceffion  of  time  have  formed  a 
fort  of  chimney  all  around.  The  lateral  aperture 
is  commonly  blocked  up  by  the  Lift  portions  of 
-  the  liquified  matter  that  have  {!own  through  ir. 
The  crater  is  always  of  confiderable  extent,  often 
of  many  miles  in  circumference. 

The  cjcifUve  power  of  volcanos  is  now  gene- 
.  rally  believed  to  proceed  panly  Ironi  air,  palling 
from  a  concrete  into  an  elaftic  Hate :  partly, 
and  indeed  principally,  from  water  and  bitumen, 
converted  into  fteam ;  and  often  alfo  from  the 
decompofition  of  fleam,  the  caufc  of  this  decom- 
pofition  is  eafily  underltood  by  thofe  who  arc 
acquainted  with  the  difcovcrics  of  Mr.  Lavoificr 
and  Dr.  l^tieftley. 

The  liquified  matter  that  ill'ues  from  volcanoj 
is  ill  general  called  iava,  from  the  Gothic  Lopiif 
oT  Lauffcn,  to  run.  The  heat  coniniunicaicd  by 
volcanic  fire,  to  ihe  imnienfc  niafs  of  niaterials 
on  which  it  operates,  fcarce  e.'iCT  equals  ix6^  of 
Wedgewood,  and  ftiU  more  rarely  cxc- eds  that 
degree;  this  is  evident  from  its  cffeSs;  for, 
limeftones  arc  frequently  ejected  from  volcants 
uncalcincd  *,  and  yet  their  calcination  requircB 
only  a  heat  of  1 20°,  and  fhorls,  which  arc  fufiblc 

*  Dolom.  Notei  on  3d  Bergm.  p.  77, 
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at  Qjo,  are  ejeftcd,    unfilled,  and  unaltered; 
alfo  arc  (tones  of"  the  narurc  of  crap,  which  y«I 
vitrify  in  a  hear  of  laC,  oc  lefs. 

The  moft  diligent  and  cxafl  obferv'ers  of  vol- 
canic enipTions  agree  in  tcliifying  this  fad. 
Defmarctz  Mem.  P;ir.  1771.  p«  85c,  in  oiflavo, 
tells  us,  "  The  experiments  of  Mr.  D'Arccc 
"  prove  the  fire  of  volcanos  to  be  commonly' 
"  much  too  weak  to  produce  perfcft  TitrifacJ 
"  tions."  ^ 

Mr.  Dolomicu,  in  the  Preface  to  his  Obferva- 
tions  on  tiu-  i'oinian  Iflands,  p,  8,  fays,  •*  vol- 
"  canic  lire,  have  no  intenlity,  they  cannot  %-i- 
••  trity  even  ilic  moll  fufible  fubibnccs,  fuch  as 
"  fhorls,"  .^iH!, in  his  Notes  on  Bergman's  Trea- 
tifeon  Volcanic  l^cidutis,  he  affitms,  ibar,  "  vol- 
**  caiiic  hcEit  ntuhcr  ^IilTs  the  texture,  colour, 
'•  dcnlirv,  or  hardncH,  ol  many  of  the  fubJlances 
**  that  are  expofed  to  It."  p.  162.  Others  give 
in  cft'cft  the  fani:  teflimony,  by  attclling  the 
flowncfs'with  which  lava  commonly  fiows.  Thus, 
io  ihe  liir.ious  crujition  of  16^6,  ihc  lava  of 
^tna  moved  only  at  ihc  rate  of  3  miles  in  24 
hours,  or  alout  3,6  feet  in  a  minute,  though 
fever;)!  la  in  hcii;ht,  and  one  of  the  quickeft,  of 
whiL-ii  .vc  have  any  account  *■.  I  he  lava  of  Vc 
fuvius  has  often  coniinuird  in  motion  for  )«ear» 
»nd  that  of  ^tna  has  continued  10  flow  for 
years,  and  not  more  than  at  the  laic  of  lis  feci 
in  a  liny -I,  Now  thtre  are  but  three  forts 
fufiiin,  with  which  we  are  acquainted  ;  that  wbi 
piodiices  porcelain,  that  which  produces  cnatnels 
and  fcnii'vitrificaiions,  and  that  which  produces 


•   I  ;'l\il.  Tranl'.  Aliriilg.  p.  38;. 
i  Dclom.  I'tmm.  ij,66.-, 
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gUfs;  by  infpefting  lava,  we  ftiall  find  that  very 
little  of  it  has  been  in  any  of  thefe  ftates;  fmce 
therefore,  it  has  flowed,  it  is  jtlain,  it  has  di-- 
riveU  its  liqullafiiun  not  from  the  fufion  of  it? 
own  materials,  but  from  that  of  fonie  foreign 
fubftance  mixed  with  it.  This  fai5l  is  io  plain, 
that  it  has  even  flruck,  Mr.  Dolomieu,  in  thi; 
niidft  of  his  prepoITcffions  in  favour  of  Ibinc 
ftrange  inconceivable  power  which  he  attributes 
to  volcanic  iire,  of  melting  earthy  fubflincei 
without  effcifting  any  alteration  in  their  fendblc 
qualities.  "  1  hope,"  fays  he,  "  10  prove  that 
"  lavas  contain  in  their  interior  a  coinbuftible 
"  matter,  which  burns  and  confumcs  in  the  fjme 
"  manner  as  other  inflammables."  Ijhi  PoHcct^ 
10.  Yet  he  negletls  telling  us  what  ibis  master 
is;  though  it  plainly  appc;:isto  be  no  othtt  than 
fuiphur  and  btlumcn,  ot  wliich  an  iinmcnfc  iju-n- 
tlty  is  found  in  all  voica(ic>b,  which  liquifies  in  a 
low  degree  of  heat,  and  caLifcs  all  the  Hon y  fub- 
ftanccs  to  flow,  that  are  imincrftd  in  it.  Mr. 
Fabroni,  in  his  mufterly  Treatifc  on  Coal,  p.  3, 
tells  us,  that  recent  lavas  arc,  as  if  it  were,  anolntetl 
with  petrol.  Mr.  Bergman,  indeed,  tkiiics  lliat 
any  fign  of  it  appears  on  lavas,  §.  g.  But  Do- 
lomieu, in  his  notes  on  that  fc^iiuu,  eflablifbes 
the  faft.  "  Recent  fcorix,  which  cover  lavas, 
"  often  give  unequivocal  indicaiioiis  of  petrol; 
"  they  are  greafy,  fyoty,  unftuous,  and  diton- 
"  nate  with  nitre,  but  tliefe  iiidicitions  faoii 
"  vanilli." 

Mr.  Fougeroux  made  the  faiue  obictvarioa; 
Mem.  Par.  1766,  p.  4.2*  in  oflavo.  Mr.  Guc 
rhard;  Mem.  P:ir.  1752,  p.  76,  concurs.  Von 
Salis,  in  hts  account  of  Sicily,  puljliflwd  in  ihe 
year  1790,  tells  us,  that  h;;  found  in  it  whulc 
muuiiuinii 
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Of  the  Siliceous  Genus. 

Iron  fliot  Quartz. 

Quartz  Is  fingularly  difguifcdby  ir 
retaining  any  of  its  characters,  except  its  peculiar 
hardnefs.  Its  colour,  brown,  yellowiili,  or  red- 
difh  brown,  or  brownifh  purple.  Its  form  varia- 
ble, fometimesfhiftofc,  fometimes  of  the  texture 
of  mofs. 

Luftrc,  o.t.     Tranfparency,  o.r. 

Ftaflure,  fplititery ;  earthy  i  or  in  the  grofs, 
ilaty ;  often  difcovcring  granular  diflindt  con- 
cretions. 

Hardncfs  from  S  to  lo.     Sp.  gr.  variable. 

Thefpeclmen  LeJkcS.  1716,  is  of  an  Ifabella 
yellow.  Itsludre,  o.  Tranfparency,  fcarccly  i. 
f  rafturc  in  the  grofs,  flaty;  but  of  the  fingle  la- 
minae, earthyi  with  minuic  rcddilh  ochry  (pots. 
Hardnefa  nearly  9.  Sp.  gr.  2,602.  It  feems  de- 
bafcd  by  a  mixture  of  ochry  argill. 

The  fpccimcn  O.  322,  is  reddiih  bro*n,  with 
whitilh  Anx,  and  red  veins.  Its  luftre  i  j  tranf- 
parency, o;  hardnefs,  10. 

Sometimes  itlhcwsa  metaliic  luftre,  yellowifli, 
reddifli,  or  greenifh,  from  the  dccompofition  of 
pyrites  lying  on  itsfurface,  as  in  Lefke  0.344. 

SonictinKS  it  hath  an  open  fpongy  mofs-Uke 
ftrufture,  deftitiiCe  of  luftre  and  tranfiwrency,  as 
in  Lcfkc  S.  7S3,  ivhich  is  partly  blackilh,  ami 
partly  yellowifti  ochry  brown. 

.Sometimes  it  is  fo  porous  and  earthy,  as  well 
as  ferruginous,  as  to  refemble  porous  lava,  as  in 
Lelke  744,  deitituie  of  luftre  and  tranfparency, 
but  hard  as  10. 
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Sometimes  it  is  fo  cariaictl  by  calx  of  iron  and 
argill  that  penetrates,  as  to  refcmble  llighily 
coinpafled  ruft,  as  in  S.  28.  Its  colour  is  rcddiih 
brown.     It  is  friable  between  the  fingers. 

Sometimes  overlaid  by  calx  ol  iron,  as  in 
Le(ke  ().  ^55,  which  exhibits  qiiatirangular  im- 
prefTions  ot  fluorcrvilals  antiently  contained  la  it. 

Sometimes  it  has  the  appearance  of  a  rcddiih 
grey,  or  greyilh  red,  or  ycllo.v  mortar,  as  in  G. 
1021  and  1733;  or  yellow;lh  red,  as  in  S.  270. 

Sometimes  it  appears  as  if  paffrng  into  fand- 
ftone,  as  in  Lelke  S.,  whole  colour  is  greyifh  red; 
its  lurtre,  1  j  tranfparency,  o;  hardnefs  10  j 
iVafture,  fine  fplintcry,  nearly  even.  See  Leikc 
S.  1120. 

Earthy  Quartz, 

This  is  often  fo  difguifed  as  to  be  cafily  mif- 
taken. 

The  fpecimen,  Lefke  O.  ^jfto,  is  almoft  per- 
feftly  white.  Itsluftrefcarcely  i;  tranfparency, 
1  ;  Its  Ilrufture  as  loofe  as  that  of  niols,  which 
it  referables ;  exceedingly  brittle,  and  light  as 
pumice. 

2d,  The  fpecimen,  O-  414,  is  dark  grey; 
luflrc  and  tranfparency,  nearly  u;  confills  of  mi- 
nute grains  compa<^cd  together  with  nuiiietoua 
minute  interfiiccs  ■,  yet  its  hardnefs  is  10  ;  refcm- 
i)ies  fandrtonc,  and  N.  434  ftill  more. 

3d,  hi  the  fpecimen,  O.  1333,  we  find  quarts 
deftitute  of  luftre  and  hardnefs,  and  of  a  yellowiflj 
grey  colour,  and  fpiintery  fratfture ;  tt  diflen 
from  fiiiceous  ftiillus  in  having  no  tendency  to  a 
flaty  ftrufliirc. 

4th,  The  olive  green  quartz,  Lefke  744^  bath. 
very  little  lutlre,  but  fume  tnuiTpatcncy ;  its  frac- 
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ture,    fpiintcry.    Teems    paffing   inio  horoA 
but  its  texture  is  [lill  too  granular  to  fuit  thii 
fpccies. 

5th,  The  fpecimen,  LffkeS.  800,  prefcnts  thin 
plates  or  lamlnx  varioufly  heaped  together,  defli- 
lute  of  lurtre  and  tranlparency ;  but  their  hard- 
nefs  proves  them  lobe  quartz. 

6ih,  In  the  fpecim^n,  S.  123^,  we  may  obfcrvc 
a  yellowifti  white  quart?,  with  diftinft  grofs  gra- 
nular concretions,  almoft  entirely  dcltitutc  of 
luftre  ;  but  its  tranfp^ireccy  unhurt,  being  2. 

The  earthy  qiiariz,  Leike  S.  1:67,  is  of  a 
grey  colour,  with  3  flight  tinge  of  red  and  yel- 
iow ;  its  luflrc  is  fcarccly  i  ;  tracture,  fpUntery, 
in  the  giois,  llaty,  with  minute  diftindl  granular 
concretions,  refembllng  n  clofe-grained  fandllone  ; 
its  hardncfs  10. 

The  I'pecimen,  S.  1272,  refembles  the  fore- 
going, but  iis  grain  is  more  open,  and  has  more 
the  appearance  of  flate. 

Sometimes  it  hath  a  ftrong  tendency  to  a  lami- 
nar l^ru^ure,  as  if  palTing  into  felfpar,  as  in  Leike 
O.  422. 

Sometimes  it  hath  the  luflrc,  and  fome- 
what  of  the  appearance  of  pitchftone,  as  in  Lefite 
0.42;. 

Sometimes  its  fraflure  approaches  to  the  ear- 
thy, as  in  Lefhe  S.  1156,  whofe  colour  is  bluith 
grey.  Karfttn  calls  it  a  liliceous  Ihiftus  paffing 
into  quartz. 


Earthy  Quartz  penetrated  with  jellowilh 
Adlinolite.     S.  1310. 

Greentlli  grey  with  yellowifli  green  luropi^  ^ 
fpecks  and  blotches  of  red. 

Luftre,  I,     'iranfpareiicy,  1  or  0,5. 

Fria 


Earthy  Hernjione^ 

Frafture,  fpUntery  and  uneven. 
Hardnefs,    lo.     Sp.  gr.  2,833. 
It  has  numerous  rifts,  the  fides  of  which  pre- 
fcnt  ferruginous  Ulinitions. 

Earthy  Hornftonc. 

Tt  fcarce  differs  from  earthy  quartz,  but,  in 
potTefling  a  6ncr  and  clofer  grain,  it  often  con- 
tains fome  glimir.enng  particles  which  are  thought 
to  be  felfpar.  Hardnefs,  from  7  to  10.  Of  this 
fort  is  the  fpecimcn,  Lelke  O.  454,  which  is  of  a 
reddifh  grey  colour,  mixed  with  grcenj  itsluftrc 
and  tranfparency,  o.  Frafture.  fine  fplintery. 
Strufture  thick  llaty.     Hardnefs,  to. 

The  fpecimcn  S.  z^p,  is  nearly  black,  or 
brownifti  black.  Its  luflre  and  tranfparency,  o. 
Fradurc,  tending  to  the  conchoidal,  with  aclofe 
grain.     Hardnefs,   7. 

When  hornftonc  is  in  fonie  meafure  decom- 
pofed,  it  dilcovers,  in  the  fame  fpecinien,  the 
charafler  both  of  an  earth,  and  thofe  that  belong 
to  its  ftony  ftate.  Thus  in  that,  l>eike  S.  417, 
which  is  pale  grey,  mixed  with  red  and  yellow, 
we  fee,  both  a  conchoidal  and  earthy  frafture. 
Its  lulb"e  and  tranfparency,    o.     Hardnefs,  9. 

Sometinus  it  hath  the  appearance  of  mortar, 
mixed  with  compaft  pans  of  a  clofer  grain  than 
<iuarrz,  as  in  I.efii'^  S.  494,  which  is  of  an  aih- 
-grey  colour,  the  hardnefs  of  the  more  compaft 
•parrs  is  ro. 

•     The  daik.  greeniJh  grey  is  often   the  bafis  of 
porphyry,   k-e  I.clkc  S.  457. 

Mountain    green  hornftone  is  often  dcbafed, 
ipamitly  by  green  eaith,  of  this  fort  is  the  fpe- 
C  c  7  cimcn 
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cimcn,  LeiTcc  K.  83.  Its  luftre  and  tranfparency 
o.  Hardncfs  from  7  to  8.  Its  fradlure  imper- 
fectly conchoidal.     Gives  a  white  ftreak. 


Ferruginous  Hornfione. 

The  peculiarities  of  ihefc  fiones  will  bed  ap- 
pear from  (he  dclcnption  of  a  few  of  ihem. 

I.  "1  he  f|)ecimcn  LeJke  S.  238,  is  reddilh 
brown.  Liiflre  and  tranfparency,  o.  Frailure, 
llat  coiichoidal.     Very  clofe  graiiifd.     Hardncfs, 


ale  ted  flrcak. 


The  iron  fliot  hoinftoncs  are  more  prone  to 
melt  than  others  ;  thus  the  greenifli  grey  horn- 
Jlnn<°,  I,(.(ke  S.  831,  whofe  luflre,  o;  iranfpa- 
rcncy,  0,5.  frafture,  uneven  and  fine  fplintcry ; 
hartlncfs,  9;  fp.  f^r.  2S13  j  melted  at  146",; 
into  a  black  compact  f^lafs.  When  Oecompofed 
it  has  frequently  the  appearance  and  frafturc  of 
an  ill-burned  biick,  as  in  LcJke  ().  1105,  which 
is  pnlc  ycllowifti  red  ;   hardnefs  q  or  10. 

The  {>reenilb  grey  hornfione,  Leike  S.  12551 
is  at  once  earthy  and  ferru:;inous.  Its  luftte  and' 
iranfparencv,  o;  fradure,  coarfe  fplintery;  ia' 
thcgrofs,  ■n.ity;  hardnefs,  10;  ii  i>.  covered  with 
a  red  lerrviginoiis  crufl,  which  in  feme  places 
fiiiks  pretty  deep  into  its  fubRancc. 

But  the  reddifti  calces  of  iron  give  r\o  tendency 
to  tulion.  'I'hiis  the  pur|ili(h  red  hornflone, 
Leike  G.  61,  whofe  lullrc  and  tranfparcncy  are 
o;  traiSiirc,  uneven,  but  fine  fplintcry,  hardnefi, 
q;  Sp,  gr.  2,638,  lefufed  to  melt,  but  barclj 
hardened  at  i47"o  '"'^'^  ^  '^^^^  %^^^  mafs. 


1 


Siliceous  ftiinus  penetrated  with  Argilllcc 

Colour,  light  blui(h  grey,  or  purplifli  grey. 

Luftre,  o.     Tranfparency,  o. 

Frafiure,  fine  fplintcry  j  in  the  grofs,  ilaty, 

Hardnefs,  9  or  10.  Sp.  gr.  z>68g,  but  may 
vary  with  the  kind  of  argillite. 

Of  this  fort  is  the  fpecimen,  Leikc  S.  993, 
whofe  colour  is  bluilh  grey  ;  aifo  that  in  Ledte  G. 
174*,  which  is  purplifh  grey,  "ftreaked  in  the 
fraiture  with  yellowilh  grey,  and  has  fonie  refcni- 
blance  to  a  fandftonc.  The  fpecimen,  S,  993, 
had  iis  fp.  gr.  2,689,  and  at  148°,  melted  intoa 
greyiih  white  porcelain,  which  was  glazed  at  the 
furface.  Leflte  calls  this  a  flaty  hornftonc.  Karftcn 
a.  filiceous  Ihillus.  Its  fufibility,  texture,  and 
grain,  induce  nic  to  fiifpcct  it  contains  grey  ar- 
gillite. 


Siliceous  Shifius,  penetrated  with  Mullen.  Lcike 
S.  1Z46. 

Bluith  grey,  its  furface  often  Rained  rcddifti 
and  yellowilh  brown. 

Luftre,  o;  tranfparency,  o. 

Fra(fture,  fine  fplintery,  and  uneven. 

Hardnefs,  8;  Sp.gr.  2,739. 

At  148°  the  fpecimen,  Lefke  S.  124.6,  melted 
into  a  yellowilh  black,  and  foincwhat  porous  por- 
celain. 


I 


Siliceous 


siliceous   Shiftus,    penetrated    with     Limenone. 

Prilitorm  I'orphyry  cJ  Kiiiiltn,  Leike  S.  iSii, 

Dark,  fomewhat  yellowifti  grey. 

Lulirc,  o,  except  a  very  few  particles;  tranf- 
parency,  o. 

Frafture,  Cpiintcry ;  ihe  grain  very  fine  and 
clofc. 

Hardncfs,  from  9  to  lo  i  fp.  gr.  2,578. 

'1  hough  Karften  reckons  it  a  (hiftofc  porphyry, 
lean  peiceive  no  traces  of  felfpar.  The  whiter 
fjtots  arc  evidently  nothing  elfc  than  femi-tranfpa- 
rcnt  fplinters. 

Picchftonc,  penetrated  with  Opal.     Lelke  S.  295. 

Pearl  grey,  fomewhat  refcmbling  porcelanitc. 
LuOre,  lilky,  2;  tranlparency,   1. 
•Scams  penetrated  with  lumps  of  opal. 
Hardncfs,  8.     brittle.     Sp.  gr.  1,970. 
Imbibes  '.vater  flowly. 

Heated,  it  decrepitates  ftrongly,  and  ihen  whi- 
t:ns;  at  148",5  it  rem.aincd  a  loofe  powder. 

Granite,  penetrated  with  ArgiHitc.  Lefkc  S.  1883. 

Whitifl]  and  purpliih  grey. 

r.ultre,    I.     Tranlparency,  o  or  0,1;. 

Fraiflure,  partly  fplinteiy,  and  partly  obfcurely 
foi  ated. 

Hardncfs,  8.  very  diincultly  broken;  fp.gr. 
2,670. 

The  mica  and  piirplifti  argillite  are  very  pcr- 
ccptibie. 

FIRS" 


Of  Campafi  Lava.  4O5 

curifcnts,foiind  himfelf  muchembarrafled;  "ihere 
"  is^  fays  he,  fuch  uncercainty  in  ilie  characters 
"  of  compaift  lava,  that,  indepcndcnciy  of  local 
"  circoniftauccs  [  tbe  moll  experienced  eye  may 
"  be  deceived  *."  Yet  ihcfc  circumftanccs,  not 
properly  actendtd  to,  arc  thofe  which  have 
ieduced  him  inio  the  moft  palpable  millakes. 

Giocni,  though  in  many  iiiflances  miiled  by 
Dolomieu,  yet  acknowledges  that  lava,  fo  com- 
pact as  to  be  totally  dellitute  of  pores,  is  not 
found.  Licholog.  Vcluv.  p.  85.  Fadre  Torre 
who,  independently  of  any  fyfteni,  has  candidly 
and  impartially  examined  the  produfls  of  Vefu- 
vius,  cxprclly  denies  the  exidence  of  lava  defti- 
lute  of  pores,  none  other  but  the  porous  being 
found  in  currents  of  modern  date  -|-.  Galeani,iii 
his  Catalogue  of  the  Lavas  of  Vefuvius,  drawn 
up  in  177a,  hardly  mentions  ;iny  compad  lavas. 
Gioeni,  in  his  C^tcalogue,  intircly  omits  thisdit- 
tinftlon;  and  Mr.  Dolohiieu  acknowledges,  that 
not  a  fingle  fpecimcn  of  compadt  lava  is  to  be 
found  in  the  cabinet  of  Prince  Bilcati, 

Thole,  on  the  other  hand,  who,  guided  by 
fyftem,  beftow  the  name  of  lava  an  ftony  matTes, 
ivhich  tiicy  fuppofi  to  haveancienily  flowed,  cirhet 
from  real  Itill  iubfiiling,  or  imaginary  ani-ienc 
cxtinft,  volcinos,  find  covtpa^  lava  intirely  defti- 
lute  of  pores,  \t'c'i  /caret  indeed  in  iht  fuppojtd 
currents  from  modern,  but  in  ^reat  pUniy,  in 
ihofe  which  they  afcribc  to  their  fiftitious  volcano* 
now  exrinfl,  as  well  as  in  the  very  bowels  ot  thjfe 
volcanos. 


•  Ponccf.  171. 
f  Pontes.  174. 
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SECOND    APPENDIX. 


Of  Stones  aad  Earths  that  owe  their  Origin   to] 
Fire,  • 


The 


fires  from  which  i 


inerals  derive 
their  form  and  aggregation  are  cither  volcanic  or 
pfeudo-volcanic  ;  of  each  of  which  wc  Ihall  fuc- 
ecffively  treat. 


§.i. 


Of  Volcanos  in  general. 


A  volcano  is  a  mountain  that  cjefls  fmoke, 
flame,  and  heated  ftoiiy  fubftances,  partly  in  a 
loofc,  partly  in  a  (olid,  and  partly  in  a  liquified 
form. 

Thefe  mountains  generally  (land  fingleand  de- 
tached j  yet  we  are  told,  thai  in  Peru,  and  fre- 
quently in  Ramfchatzka,  they  form  part  of  an 
extcnfive  chain.  "With  thefe,  however,  we  arc 
as  yet  but  imperfciftly  acquainted,  and  it  is  not 
clear,  that  moft  of  thofe  that  are  fo  called  arc 
no:  rather  pfeudo  volcanos. 

Every 
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Every  volcano  hath  therefore  ncccffkrily  an 
aperture,  or  mouth,  through  which  this  fiery 
matter  is  difchargcdi  this  aperture  is  called  its 
crater,  generally  it  is  placed  in  the  fumrait  of 
the  moLintain,  but  fometinies  on  its  Tides.  The 
aperture  on  the  fummlt  is,  however,  mofl  fre- 
quently fo  called,  as  it  ii  more  commonly  open, 
and  is  formed  of  materials  that,  after  having 
been  ejected,  have  fallen  on  the  borders  of  the 
aperture,  and  in  fuccctlion  of  time  have  formed  x 
fort  of  chimney  all  around.  The  lateral  aperture 
is  commonly  blocked  up  by  the  lall  portions  of 
the  liquified  matter  that  have  flown  through  ir. 
The  crater  is  always  of  confiderablc  extent,  often 
of  many  miles  in  circumference. 

The  ejcSive  power  of  volcanos  is  now  gene. 
,  rally  believed  to  proceed  partly  trom  air,  paf&ng 
from  a  concrete  into  an  claftic  (tatc  ;  partly, 
and  indeed  principally,  from  water  and  bitumen, 
converted  into  fleam;  and  often  alio  from  the 
decompofition  of  ftcam,  the  caufc  of  this  decom- 
pofition  is  eafily  underftood  by  ihofe  who  arc 
acquainted  with  ihe  difcoveries  of  Mr.  Lavoifici 
and  Dr.  Frieftley. 

The  liquified  matter  that  ifl'iics  from  volcanoi 
is  ill  general  called  lava,  from  the  Gothic  Lo/iff, 
or  Lauffen,  to  run.  The  heat  communicated  by 
volcanic  fire,  to  the  immenfe  mafs  of  materials 
on  which  it  operates,  fcatce  ever  equals  izo"  of 
Wedgewood,  and  ftill  more  rarely  exceeds  that 
degree;  this  is  evident  from  its  effects;  for, 
limeftones  are  frequently  ejeCled  from  volcanos 
uncalcined*,  and  yet  their  calcination  requires 
only  a  heat  of  120°,  and  fliorls,  which  arc  fufible 

•  Dolom.  Notci  on  3d  3cr^.  p.  ;j. 


I 


4,o8  Second  Appendix. 

wel-e  not  vitrified  in  the  %'olcano,  it  is  plain  tliaC 
in  it  iliey  did_not  attain  that  degree;  90  or  95 
degrees  may  then  be  aiTumed  as  the  average  hcaC 
ot  moll  volcanos, 

2d,  In  this  heat,  many  ftoncs  of  the  argilla- 
ceous genus,  as  traps,  hornblends,  and  argiliitcs, 
undergo  a  change ;  for  they  alter  their  colour, 
become  porous,  alTume  a  porcelain  grain,  and 
confeqiieiiily  begin  to  viinly,  as  I  have  found 
on  repca'td  trials;  but  they  never  flow  in  this 
lieat,  nor  confequcntly  form  a  lava;  but  bitu- 
men will  flow  in  thisheat,  and  even  in  one  much 
inferior,  and  be  dtcompofed.  If,  therefore,  the 
argillaceous  ftoncs  be  mixed  with,  and  drenched 
in,  bitumen,  they  will  be  foftcned  by  it,  and  flow 
with  it ;  and  where  the  air  erupting  both  from 
them,  find  the  dccompofing  bitumen  has  moA 
liberty  to  efcape,  it  will  tumify,  burft  through  the 
liquid  mafs,  and  form  cellular  lava,  but,  where 
it  is  more  compreflKi,  lefsof  it  will  be  dil'engagcd, 
and  the  lava  will  be  co;ripaft,  and  tefemble, 
fomc  degree,  the  original  ftone  of  which  it  i» 
formed. 

3d,  Stones  of  the  fillceous  genus  undergo  ni 
change  in  this  heat,  not  even  ihorts  or  fellpars 
and  hence,  though  imnierfed  in  the  fiery  torrent, 
they  cannot  with  propriety  be   called  lav 
they   are  not  even  foftcned  by   the  mixture  of 
bitumen,  as  ftoncs  of  the  argillaceous  genus  are. 

Between  filiceous  and  argillaceous  Hones  there 
arc  many  gradations,  and  various  mixtures, 
which  mud  occaGon  correfponding  varieties  in 
the  effcfts  which  heat,  and  various  other  citcum- 
fl:inccs  may  produce.  It  is  fufficient  here  to 
cfiablilh  the  principles  on  wliich  moft  of  thetn 
may  be  explained.  Compaft  lavas  abound  in 
heterogeneous 


I 


Of  CempaS  Lava,  409 

heterogeneous  fubftances  which  either  have  not 
been  fufed,  or  only  partially  fufed,  or  fcorchedf 
or  decompofed  by  heat,  as  felfpar,  Ihorls,  gar- 
nets, zeolytes,  &c.  Every  volcano  has  fome 
that  are  peculiar  to  it.  Thus  the  lavas  ot  Vcfu- 
vius  abound  in  that  called  white  garnet,  atid 
which  I  call  Vefuvian;  thofe  of  ^tna  abound  in 
fejfpar,  &c. 

Hence  we  mud  exclude  from  the  rank  oflavas 
all  lioncs  which  do  not  appear,  eitiier  irom  their 
external  characters,  nor  local  circumflances,  ever 
10  have  been  foftened  by  heat;  and  confcquently 
all  thofe  detached  pieces,  which  are  ejefted  at  the 
begining  of  an  eruption  without  fulion,  and  many 
others  which  volcanic  colleflors  enumerate  among 
compat^  lavas,  merely  from  having  found  thctn 
in  the  vicinity  of  volcanos.  Thus  Mr.  Dolo- 
micu,  Lipari  85,  reckons  among  volcanic  ftoncs 
one,  in  the  interior  of  which  he  diflinflly  per- 
ceived a  leaf  of  fea-weed.  Few,  indeed^  are  the 
ftoncs  contaiDcd  in  his  catalogue  which  can  be 
deemed  really  volcanic;  p.  70,  of  the  fame  trea- 
life,  he  tells  us,  that  the  lava  which  burft  from 
the  (ides  of  ^tna  in  1 669,  had  for  its  bafis  a  gra- 
nite m  way  altered:  but,  when  he  expreflly  treats 
of  the  products  of  ^tna,  he  tells  us,  VMtna 
fareit  ji'avoir  jamais  iraite  le  granili.  The  mif- 
takes  of  this  great  man,  for  fuch  I  certainly  hold 
him,  have  had  fo  wide  a  Ipread,  and  ha\'e  milled 
fo  many  who  have  not  had  an  opportunity  of 
viewing  volcanic  countries,  that  1  tecl  myfclf 
neceflitaced  to  detect  them;  a  liberty  which,  lam 
pcrfuaded,  his  candour  and  love  of  truth  will 
readily  induce  him  to  excufe. 

All  real  lavas  except  thofe  of  the  vitreous  kind 

dffcft  the  magnetic  needle,  unlefs  the  iron  they 

coniaia 
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contain  be  much  oxygenated,  as  it  often  1 
ibofe  of  a  red  colour,  but  even  thefe  are  fre- 
quently magnetic  by  rcafon  of  the  Ihorls  embo- 
died in  them. 

The  component  ingredients  of  lavas  are  va- 
rious, accortiing  to  the  nature  of  the  original 
ftoncs,  and  the  accidcnis  they  meet  with  in  their 
liquified  rtatc.  Mr.  Dolomicu  found  them  to 
contain  from  40  to  60  per  ct.  of  (ilex,  from  16  to 
3  of  magnefia,  from  5  10  i  of  calx,  and  from  6 
w  25  of  iron.     Ponces,  iS'4. 


Of  Volcanic  Afhes,    Sand,    Pouzzolana,    Trafs, 
Tufa,  and  Piperino. 

ift.  Of  A'olcanic    Aflies, 

Their  colour  is  brownifli  or  redtiifh  grey. 

Of  a  loofe  and  dufiy  confinence,  very  light  and 
ftjbile,  and  fniooth  to  the  touch. 

Slowly  dlflufible  in  water,  and  when  wet  fome- 
what  ductile. 

They  efFervefce  f)ightly  with  acids,  and  con- 
tain about  ^  their  weight  of  argill,  a  fma  11  pro- 
portion of  cal.'c,  magnclia,  andiron;  and  the  re- 
mainder is  lijiccous. 

In  dlfTcrent  volcanos,  nay  in  dificrent  eruption 
o£  the  fame  volcano,  the  properties  differ. 


n«ifm  in  them  is  merely  cafual,  few  of  them 
poffefs  it.     Dolom.  on  Bergm.  p.  26. 

I'hough  Doiomieu,  Ponces,  337,  thinks  thefc 
afhes  have  no  refemblance  to  ihofe  of  common 
inflammable  fiibftances,  yet,  as  well  by  their  ex- 
ternal appearance  as  by  their  analyGs,  they  ap- 
pear to  me  exactly  the  fame  as  thole  that  pro- 
ceed from  various  forts  of  coal.  From  what  elfe 
but  the  combullion  of  coal  could  the  thick,  blactc 
fmoke  arife  which  always  precedes  the  eruption 
of  allies  ?  fureiy  not  from  the  comburtion  of 
fulphur  or  pyrites!  All  volcanos  coniain  coal  and 
bitumen,  whofc  combuftion  inuft  produce  alhes. 
Immenfc  quantities  muft  be  confumcd  before 
lava  can  be  formed;  and  hence  aflies  always  pre- 
cede lava. 

Volcanic  fand  confifts  of  minute  bard  grains, 
that  readily  link  in  water,  generally  fragments  of 
lava  and  fcoris,  together  with  otivin,  garnets, 
fclfpar,  and  fhorl.     Doiomieu.  Ibid. 


2d,  Of  Pouzzolana  *. 

Reddifti,  or  reddifh  brown,  grey,  or  greyilh 
black.  That  of  Naples  is  generally  grey,  that 
of  Civita  Veichia  more  generally  reddith,  or  red* 
diih  brown.     Dolomieu's  Notes,  32, 

Its  furface  rouf^h,  uneven,  and  of  a  baked  ap- 
pearance. It  comes  to  us  in  pieces  of  from  the 
fize  of  a  nut,  to  that  of  an  egg. 

Its  internal  liiftre,  o.     Its  tranfparcncy,  o. 

31.     GbtniLXVi.     Liolotn. 
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Its  fraiiure  uneven,  or  cartby,  and  pordUsi 
coninionly  filled  with  L>articlcs  of  pumice,  quartz* 
fcorix,  &c. 

Hardiicis,  3,  Very  brittle.  Sp,  gr.  from  2,570, 
which  is  that  of  the  black,  10  2,7^5,  rarely  a,8* 
Has  an  earthy  fmell. 

It  is  not  diffLifiblc  in  cold  water,  but  In  boiling 
water  it  gradually  dcpofites  a  fine  earth.  It  does 
rot  efftrvcfce  with  acids. 

Heated  it  afllimes  a  darker  colour,  and  eafily 
melts  into  a  black  fl;igg,  or  with  borax  into  a  ycl- 
lo'A*i(h  green  glafs. 

It  is  magnetic  before  it  is  heated,  but  d< 
after.  This  is  the  moll  remarkable  of  ita  pn 
pertics. 

By  Mr.  Bergman's  analylis,  it  contains  frotn' 
5j  to  60  per  ct.  of  filci-,  19  to  20  of  argiii,  5  or 
6  of  argili,  and  from  t  j  to  soofiioii.  3  Bergnu 
p.  194' 

When  mixed  with  a  fmall  proiJOiiion  of  lioie 
it  quickly  hardens,  and  this  induration  takes 
place  even  under  water.  This  fmgular  property 
appears  to  mc  to  proceed  from  the  magnetic  ftaie 
of  the  iron  it  contains,  for  this  iron  being  unoxy- 
gcnated,  fubtiliy  divided,  anddifperiVd  through 
the  whole  mafs,  and  lUus  offering  a  large  fuifactf, 
quickly  decompoles  the  water  with  which  it  is 
iiiixed,  when  made  into  mortar,  and  forms  a 
hard  fubitance  analogous  to  the  fpeculjr  iron  ore 
as  it  docs  \\\  the  iron  tubes,  in  which  water  is 
dccoirpofed,  in  Mr.  Lavoilier's  and  Dr.  Prieftley's 
Experiments.  For  in  thefe  the  iron  fwells  andi 
incrtafes  in  bulk,  Mem.  Par.  1 7S1,  p.  277. 
And  lo  does  pour.zoljna  when  lonned  into  mortar. 
Higgins on  Cements,  125.  One  principal ufe  of 
lime  feems  to  be  to  ticat  the  watcr^  as  while  cold 
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it  cannot  readily  pervade  the  caked  argill  that 
invells  the  ferruginous  particles,  yet  in  time 
even  cold  water  may  pervade  it,  and  produce 
hardnefs;  and  hence  lavas  become  harder  when 
moilfcned,  as  Mr.  Dolomieu  has  obfervtd. 
Ponces,  4:7.  If  the  mortar  be  long  expofcd  to 
the  atinofphere,  fixed  air,  as  well  as  pure  air, 
will  unite  CO  the  iron,  rull  will  be  produced,  and 
the  morrar  will  not  then  harden,  as  Dr,  Higgins 
has  alfo  noticed.  Clay,  over  which  lava  has 
flowed,  is  frequently  converted  into  pouzzolana. 
Ponces,  332.  But  volcanic  fcoria:  never  afford 
it;  ibid.;  cither  becanfe  they  are  much  calcined, 
pr  retain  fulphur,  or  its  acid. 


3d,  Trafs,  or  Terras  *. 

1  couple  this  with  pouzzolana,  on  account  of 
their  fimilarity  to  each  other,  and  110c  becaufc  t 
look  upon  it  as  conl^antly,  and  neccfTarily,  a 
volcanic  production.  On  the  contrary,  I  believe 
it  to  be  generally  the  produftof  pfcudo-volcanos, 
or  external  tires. 

It  is  found  ill  many  places,  but  principally 
near  Andern^ch,  in  the  vicimcy  of  the  Rhine, 
alfo  near  Frankfort,  Cologne,  Plcith,  &c.  and 
there  called  tuffstcin. 

Its  colour  is  grey  brown  or  yellowifli. 

Its  furface  rough  and  porous. 

Its  lufire  and  iranfparency,  o. 

Itsfradture,  commonly  earthy,  rarely  latnellar; 
it  contains  fragments  refcnibling  pumice  (though 
not  real  pumice,  Voight  ihdda:.  221};  alfo  frag- 

*  31  Mem,  StcM:k,  £i, 
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ments  of  argiilitcand  bafaltinc;  often  branches  of 
trees  half  cleared,  and  impreffions  of  leaves,  a 
Nnfc  182.  Mica,  iron  ore,  and  other  hetero- 
geneities, are  more  frequent  in  it  than  in  pouzzo- 
lana.     3  Bcrgm.  196. 

Irs  hardnefs,  from  5  to  7. 

Feels  dry  and  harlli.  Scarcely  effervefces  widi 
acids. 

It  is  not  diffufible  in  cold  water,  but  id  boc 
it  gives  an  earthy  fnicl),  and  depo6tes  a  finer 
earth. 

It  mcltsinto  a  greyifh  brown  flagg. 

It  is  found  in  vailcys  feme  feet  under  the  fur- 
face,  ro  which  no  Hreams  of  water  have  had  ac- 
cefs.  Sometimes  in  columnar  mafles  of  a  grey, 
or  Ifabella  yellow  colour,  fome  round  and  Ibme 
quadranguliir,  Handing  clofe  to  each  other,  and 
forming  internally  one  common  mafs,  3  Berl. 
Beob.  199. 

According  to  Mr.  Bergman  it  confifls  of  nearly 
the  fame  principles  as  pouzzolana,  only  the  cal- 
careous Items  more  plentiful  in  this. 

Artificial  terras,  or  pouzzolana,  is  made  by 
burning  clays  or  Hates  that  bound  in  iron,  and 
then  grinding  them  to  a  fine  powder. 


4th,  Tufas*. 


I 


Thefe  fecm  to  be  a  pouzzolana  formed  by  ni 
ture  into  a  mortar. 

Their  colour,  brown,  or  rcddifh  brown,  brick 
ted,  or  fpecklcd  with  various  colours,  or  green. 

•  Gioeni    LXXVn,     and    174.       Doloir.    Notes,    34, 
and  111' 

Luftie 


Piper'tHO. 
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Luftre  and  tranfparency,  o. 

Fracture,  eanhy,  contain  fand,  fcoriff,  frag- 
ments of  lava,  limeftone,  and  pumice,  often 
bafaltines  and  Vcfuvian.     Hardnefs,  6. 

Commonly  magnetic,  and  not  eafily  decom- 
pofed  by  the  aflion  of  the  air. 


5th,  Pipcrino  *. 

This  alfo  fcems  a  concretion  of  volcanic 
alhcs,  and  is  faid  to  be  the  fubrtance  that  covers 
Pompeia. 

Its  colour,  grey,  or  reddilh  brown.  Its  luflre 
and  tranfparency,  o. 

Its  fraiture  earthy,  contains  fiagments  of  white 
marble,  fclfpar,  mica,  garnets,  Icoriie,  gyplutn, 
fliorl,  granite,  &c. 

Its  hardnefs,  6. 

Sometimes  magnetic,  fomctimes  not. 

It  feems  to  differ  from  tufas,  in  containing 
more  hecerogeneities,  being  in  fact  a  kind  of 
porphyry  or  breccia,  and  being  more  ealiiy  de- 
compofed  by  expofure  to  mixture  and  the  open 
air,  but  if  preferved  from  moifture  it  hardens 
when  expofcdtothe  air. 


6ih,   Pumice. 

id  Variety. 

Its  colour  grey,  or  greyifli  white,  rarely  brown, 
or  blackened  by  fiiligiDous  fumes. 


•  rjolom,  Notei,  34,  and  J33. 
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Its  furface  rough  and  6brout,  with  elongated 
pores. 

Its  luftrcglaffy  2.     Tranfparency  i.i. 

Its  fraAure  flriated  and  open.  Fragments, 
pbLong  and  obcufe. 

Its  harUnefs,  3.  Brittle  in  a  high  degree.  Sp. 
gr.  below  i. 

ad  Variety. 

Its  colour  grey,  or  brownilh  grey,  rarely  red. 

Its  furface  rcugh  and  dull,  wiih  exceeding 
minute  pores.     Its  fibres  not  dircernible. 

Its  luftre  and  tranfparency,  o. 

Itsfradlure,  uneven  and  fplintery.  Fragnaents 
irregular  and  obtufe. 

Itshardnefs,  3.     Sp.  gr.  o. 

Both  are  fufibte  at  130°,  into  a  grey  flagg.  2 
Gcrh.Gefch.  42. 

Mr.  DoIotnieLi  mentions  two  other  varieties 
heavier  than  water,  andconfidcrably  harder  than 
ihefe.  1  fliould  rather  call  them  pumiceous  mix- 
tures; he  docs  not  defctibe  them. 


§  vr. 


Of  Stony  Subftanccs  cjcftcd,  unaltered,  or  but 
flightly  injuted. 

Not  only  fliorls  and  garnets  have  been  ejeftcd 

from  volcanos  unfufcd,  but  even   calcareous  and 

fluor 
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fluor  fpars.witli  their  tranfparency  untmpaircJ  *; 
which  could  not  happen  if  they  had  'ucen  cxpofcd 
even  to  the  loweft  red  heatj  we  muft  fuppolc 
them,  tht-refore,  10  have  been  expdltrd  by  the 
mere  force  of  the  exploding  elaltic  fluids,  whole 
power  is  fully  equal  to  fuch  an  effeft.  fmcc  when 
"tonfin^d  they  fliake,  agitate,  and  convulfe  whole 
mountains. 

Earths  of  tiic  argillaceous  and  muriatic  genera 
expofed  to  the  flii^hitr  degrees  of  heit,  :is  clays 
and  Ilealites,  arc  barely  hardened;  and  floncs  of 
;here  genera  lofe  their  luflre  and  tranfparency. 
In  a  greater  they  become  porous.  Stones  of  the 
filiceous  genus  alfo  lofe  their  luflre  and  tranfpa- 
rency, and  become  brittle. 

Graniiet  have  been  found  in  beds  of  lava  in 
diffetent  llaics;  thole  on  the  furfacc  of  the  bed 
have  had  their  fell'par  fomcwhat  altered,  being 
there  expofed  to  a^ual  fi;i[iic.  iJiit  ihofc  in  the 
center,  having  never  been  in  fcfion,  arc  only 
rendered  more  brittle  +. 

In  the  fame  manner  porphyries  have  been  in» 
'olved  in  beds  of  lava,  even  porphyries  thaf 
have  hornblende  for  their  bafi?,  without  having 
thereby  fufFered  any  alteration  J;  an  evident 
proof  of  the  low  degree  of  heat  which  generally 
prevails  in  volcanos. 

In  vain  have  fome  philofjphers  of  late  ar- 
:crn(>tcd  to  account  for  chcfe  appearances,  by 
afcribing  ihcm  to  the  f  ulion  of  granites  and  por- 
phyries under  an  immcnie  prcfTuTc. 

Before  an  effevT  can  with  any  degree  of  proba-  ' 
Lility  be  alctibcd  to  a  given  caitfc,  ihe  exiller.ce 

*  Doloin.  Mates,  »J7. 
f  Polgni.  Nutci,  ;0. 
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of  ihar  caiife  mutl  either  be  arlain,  or  a 
frobabki  and  the  c;iufe,  if  it  docs  eilift,  muft  be 
liiiown  to  be  adequate  lo  the  cffedi  afcribed  to  it. 
Now  the  above  alTertion  is  incompatible  with 
both  thcfe  mnxims;  for,  firA,  the  cxiHcncc  of  a 
degree  of  hcai^  fufBcient  lo  melt  the  imraenfe  cx- 
ifling  niallea  of  granite,  haa  ncwr  yet  been 
proved,  nor  has  the  lligluefl  inducement,  even  lo 
lufpefl  it,  ever  yet  been  gii'ered;  on  the  cmtrary, 
it  is  rejielleii,  and  gUrlngly  conitadifted  by  every 
phffinonienon. 

Secondly,  If  fuch  a  heat  could  be  proved  to 
loexill,  ibis  would  not  be  fufficient;  thecxiflence 
of  a  prcllbrc,  lutBcicnt  to  {li6e  ihc  eruption  of  all 
il^c  rladic^uids  it  would  tend  to  evolve,  fiiould 
sllb  be  proved;  how  can  it? 

Thirdly,  If  all  this  were  cvidrnt,  {lill  fuclj 
';  would  be  iiiadcquju.-  to  the  cfl'cd;  in  gri 
^iic  three  or  more  diilindt  Ipccies  of  Hone  adhi 
lon-iingkd  with  cacli  orhcr.  Is  this  the  efftdt^ 
ny  fulion  of  flony  matter  ever  yet  obfen 
■4iavc  ftar.cs,  one  of  which  is  »  flux  for  ihc  oth^ 
ever  yet  reiitaincU  leparatc,  though  both  i 
f  uiion  i 

Afti:'  sll,  why  thus  war  with  all  known  ex^ 
rimems  and  ;inalogies  ?  No  otbcr  caule  is  alEg! 
but  thcyu/'/)^J  ougin  of  bafali  from  fufion,  i 
tiic   ni-ar   approach   uf  this   llonc    to   grania 
*'  Not*(il)lljndi»g  ffayi  Dr. UcdJitij  the  rcccm 
"  objectiuni  of  ^Jr.  Weincr.    I  fn-iil  .^\\u\ 

in   I.I  Liifalici  from   (obi^  n   r  .o.:^    UifioD 
...■l.lv  eilabl.Qicd   by  ■ 

'  ro^ch  anj  C(j  '.Itl 
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caule,  1  fliati  not  difpute ;  but  that  bafalt  was  never 
aflually  ful'ed  will  clesrly  be  fecn  in  a  fubfcquent 
icStion. 


Of  Pfeudo-Volcanos,  and  Superficial  Firest 

Pfeudo-volcanos  are    fo   called,    beciufe,  like 
I  volcanos,  they  emit  fmoke,  and  fometimes  il^me, 
I  but  never  lava,  in  which  refpeft  they  differ  from 
true  vokanos.     Moftofchcfcarecoalmineswhich 
have  accidentally  taken  fire;  fonie  appear,  how- 
ever, to  be  natural,  as  feveral   in  Kamfchatika 
and  P«ru.     In  Europe  thefe  pi'eodo-volcanos  are 
not  uncommon.  Thus  a  coal  mine  in  the  mountain 
of  Fontayncs,  in  Roucrguc,  having  takfn  fire  in 
1770,  has  ■continued  to  emit  fmoke  and  flaine 
I  and  fulpbureous  fumes    ever  lince.     Mem.  Par. 
1781,    p.    201.      Sulphur    has    been    fublimed 
from  it ;  for    it  is  found  on  the  trunks  of  trcci 
I  growing  on  tts  furface,  and  alfo   cryftallized  fal 
ammoniac. 

The  mountain  of  Cranfac  has  continued  burning 
1  ever  fince  the  year  1400.  In  the  mounrain  of 
Sc^dalia  another  pfcudc -volcano  near  that  of 
Cranfac;  but  fprings  have  been  formtd,  fouc  of 
which  have  now  loft  their  heat,  a&  the  tucl 
which  occafioncd  it  has  been  confiimed.  Mem. 
Fiiris.  Ibid. 
Thefe  mountains  not  only  produce  fulphur, 
\  fal  ammoniac,  and  other  falls  found  in  true  voU 
E  e  2  canos, 
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canos,  but  alfo  tufas,  fcorifl:,  and  porous  1 

Ibid.  Z24.     And  alfo  tripoli  and  pouzzolona. 

Superficial  comhiirtiotis  arc  no:  uncommi 
and  [iioducc  fingular  cflefls,  which  have 
been  niiftaken  for  ihofc  of  true  volcanos.  Among 
others,  columnar  argillaceous  iron  ore,  flaics 
converted  to  flaggs,  and  others,  with  vegetable 
imprcQions. 


CHAP.    III. 


Of  the  DiAinftive  Chara^ers  of  Volcanic  anq 
Neptunian  Mountains. 

Thcfc  arc  taken  from  the  form  and  arrange* 
meat,  or  from  the  nature  of  the  maiciialj  of  which 
thcfe  mountsins  are  formed. 

The  ptculiariiics  of  volcanic  mounisins  are,  1  fl 
That  ihey  fland  finglc  and  unconnected,  arc  of  j 
conic  form,  ami  arc  furnifiied  with  an  opening  < 
thefliajic  of  afunnel,  or  inverted  cone  called  ili 
crater, 

id,  A  rotiil  abfcncc  of  ftratiiicanon  ocat  tU 
crater,  for  here  the  volcanic  cindcis,  fcoria;,  j 
aflics  mixed  with  fulpbur  and  indurated^  lie  ii 
confufed  heaps. 

3d,  A  llratificaiion,  where  any  is  found,  [ 
cultar  to  volcanon,  that  is  itrcqually  dilfufcd  anj 
confufcdly  arranged;  for  i hi-.  linitif.cjiiDO,  fuel 
as  it  is,  arifcs  from  the  I'.-i^  '  "  !'  '  il'iKii  I'i 
the  volcano  at  dilTcrcDi  ;' 
perltHl  [lie  matter  graduftit. 


I 
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none  but  the  hottell  part  extends  to  a  great  dif- 
tance;  and  hence  it  is  always  denfeft  where  nearer 
to  the  ciater  or  opening  from  which  it  ifTocs, 
than  at  a  great  diftancc  from  it;  and  the  lavas  of 
different  periods,  being  unequally  heated,  muft 
be  diffufed  in  a  manner  very  different  from  each 
other,  and  conftitute  beds  of  very  unequal  den- 
fitifs.  Befidcs,  the  cone  itftrlf  being  formed  by  a 
long  fucceflion  of  eruptions,  the  firll  having  met 
with  little  or  no  declivity,  have  remained  near 
the  mouth  of  the  volcano.  Moreover,  eruptions 
from  the  fides  of  the  cone  often  happen,  which 
burfting  through  the  former  beds  of  lava  occa- 
Con  a  ftill  greater  irregularity  in  the  general  ar- 
rangement. 

4th,  The  form  of  a  bed  of  lava  is  always 
narrower  near  the  crater,  or  mouth  from  which 
it  burft;  for  it  expands  as  it  proceeds  to  a  greater 
diAance. 

5th,  Metallic  veins  are  never  found  in  bedsof 
lava,  Dor  indeed  veins  of  any  kind,  at  leaft  of 
any  extent,  being  incompatible  with  the  confu- 
fion  that  reigns  in  them.  Now  /Etna  is  fald  to 
contain  veins  of  various  metals,  the  pact  that 
contains  them  is  therefore  not  of  volcanic  origin. 
Again,  the  fubftances  peculiar  to  volcanos 
are  thofe  of  volcanic  origin ;  many  of  them, 
however,  may  owe  their  produElion  to  pfeudo- 
volcanos,  as  we  have  fecn;  and  therefore,  if  local 
circumftances  be  not  alfo  attended  to,  may  occa- 
lion  confiderable  miftakes.  'I  hel'c  fubftnnccs  arc 
pumice,  volcanic  aihes,  pouzzolana,  tufas,  pipe- 
rino,  viirifatlions,  porous  and  compaft  lavas, 
each  of  which  Ihould  carefully  be  examined  to 


I  diftinguifli  it  from  other  fubftances  produced 
Ee  3 
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the  moid  v^ay 
to  rcrcniblc  it, 

i(l  Pumue;  this  of  all  fubftanccs  is  moR  pecu- 
liarly ap[>ropriateil  to  volcanos,  psiticutarly  that 
of  ihc  fitR  vfiiiciy;  yet  fntnctimes  a  compared 
congeritsot'felll'ar.  and  Hi  or  1,  cryftals  with  fome 
Icales  of  mica,  have  been  miftaken  for  it ;  i 
Nofe- p.  '83;  nor  is  mere  floating  on  wat«r  a 
fufiicicnt  charafler  whereby  to  diftinguiih  puaiice> 
for  various  porous  lavas  float  on  water ;  Fauj. 
IVfinctal.  des  Volcan.26s;  fo  alfo  do  the  fcoriae 
offonie  flates  which  al lb  have  a  grfenilk  grey 
colour.  I  Sauff.  78.  It  fliould  alio  be  reracm- 
bcrcd,  that  pujiiice  as  it  floats  on  watel"  may  be 
conveyed  from  a  great  diftancc. 

zd,  Volcanic  Ajhcs\  thefc,  when  indurated, 
njuch  rclemblc  ivackcn ;  and  accordingly  thi* 
bll  has  often  been  laken  for  them.  Mr.  Dolo- 
micu  has  fallen  into  this  miftake  in  his  defcription 
of  Lipari,  p.  57,  as  muil  be  evident  to  any  im- 
partial pcrfon  that  coullders  it.  Others  have 
taken  coniiTiinuted  argillite  for  volcanic  sQies. 
a  Nofe.  158. 

3d,  Pou^oliina;  decayed  traps,  or  trap  por- 
phyries, particuKuly  when  compared  with  clay, 
much  relciiible  po'-izzolana,  and  often  anfwer 
the  fame  purpofes;  tberefoie  they  have  often, 
pafled  for  It.  See  1  Nofe.  6i|,  65;  s  Nofe.  74. 
11;  Ncv.  Entd.  p.  69  J  and  LefkcG.  209,  22*. 

4th,  Tu/aj  i  wacken  has  been  fomclimes  taken 
for  ihefe. 

5th,  Piperino;  amygdaloids,outof  which  their 
kernels  had  fallen  by  decay,  fonietimes  rcfenible 

i  (lone;  fo  alfo  do  dtcaycd  traps,  or  bafahs. 
I  JJergliau.  598. 


I 
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6th,  VUrlJaSiiQm ;  hyalite,  otherwifc  called 
muller's  glafs,  has  pafled  upon  many  as  a  produfi 
of  heat,  the  infufible  ac  150^  gtitteriog  frag- 
ments  of  fellpar  bear  often  a  deceiuul  relemblancc 
to  glafs.  , 

7th,  Porous  lavas ;  Amygdaloids  with  a  trap 
bafis,  and  argillilcs  often  relerable  thcfe  fo  ftrongly 
that  Mr.  SauflUre,  who  found  fome  on  the  Alps, 
owns  he  would  have  taken  them,  if  he  met  them 
clfewhere,  for  genuine  lavas,  i  SauiT.  p.  142, 
143.  Mr.  DoJomicucauiioufly  mar):s  this  fourcc 
of  delufion.  "  Eafy  as  it  may  appear  (fays  hcj 
*'  to  ditiinguifhcellulai  lava,  the  obferver  Ihould 
"  be  very  circumfpeft,  and  examine  with  artcn- 
"  tion  the  local  circumftances,  before  he  can 
*'  decide  on  the  nature  of  a  porous  (lone  he  may 
*'  meet.  External  appearances  may  deceive ; 
**  there  are  rocks  which  by  their  decompoliiion 
*'  acquire  pores  though  they  have  no  relation  lo 
"  volcanos.  I  have  leen  ferpcntines  parrly  de- 
**  cayed  by  cxpofure  to  the  air,  in  which  round 
"  irregular  cavities  were  formed  perfectly  refem- 
**  bling  the  potcs  of  lavas.  Some  arc  capable  of 
*'  forming  the  moll  perfcft  illufion.  I  found  on 
»'  the  Pyrenees  hornblende  fo  :tltcred  by  the 
**  viciHitudcs  of  the  atmofphere  as  :o  contain  as 
*'  many  cells  and  cavernoliiies  aB  certain  blocks 
"  launched  from  a  volcano."    Fences,  276. 

Mr.  Dolomieu,  It  is  plain,  was  well  aware  thnr 
fubftanccs  found  in  countries  not  volcanic  could 
not  owe  ihcir  origin  to  volcanos.  But  unhappily 
he  did  not  confider  that  oU  fubfbnces  found  in 
volcanic  countries  were  not  on  that  account  nc- 
ceflJrily  volcanic.  Here  lies  the  fource  oi  the 
numerous  deceptions  with  which  his  account  of 
the  Lipardi  idands  abounds.  Similitude  and  ana- 
E  e  4  hgy 
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logy  to  real  and  acknowledged  lavas,  or  at  Icafl 
fuftbUity,  enters  as  neceflarily  into  the  proof  of 
the  volcanic  origin  of  any  foffil  as  the  mere  cir- 
cumftance  of  hcality.  It  is  the  union  of  both  that 
makes  the  pioof  complete. 

Mr.  Faujas,  whofc  tcflimony  on  this  occafion 
is  above  exception,  acknowledges  that  traps  and 
porphyries  may  affume  the  appearance  of  lavas, 
lb  completely,  as  to  lead  the  moll  experienced 
obfervcts  into  error,  if  local  circumftances  be  ttoC 
attended  to.  It  is  by  attention  to  them  that  be 
has  fhewn  that  neither  the  loadftone  of  Derby- 
fhire,  nor  the  whinftone  of  Scotland,  arc  really 
volcanic  ". 

Dr.  PrieRIey,  among  his  numerous  difcoveriej, 
fcems  to  have  found  a  decifivc  charader  of  lavas: 
he  obfcrved  that  real  lavas  yield  but  little  air,  an 
ounce  nor  affording  above  5,5  ounce  mcafures  of 
air,  and  lomerimes  fcarce  any.  Whereas  fiditious 
lavas,  as  bafalts,  &c.  yield  from  20  to  30  ounce 
meafures.     6  Pri.  217, 

1  have  often  found  real  lava  to  yield  hepatic  air, 
bafalt  never. 

Some  ftoncs  which  confeffedly  have  been  formed 
by  means  of  water,  have  neverthelefs  had  a  vol- 
canic origin  alcribed  to  them.  They  have  been 
deduced  from  muddy  eruptions,  of  which  fcvcral 
ate  faid  to  have  ilfucd  from  Vcfuvius  in  the  laft 
century.  Signior  Gioeni,  however,  one  of  tb 
lattft  and  niort  judicious  obfervt-rs  of  that  TolJ 
cano,  fatisfaftoriiy  rcfvites  this  opinion.  ThiKj 
water  fliould  be  collected  In  the  focus  of  an  adHvi 
volcano,  is  indeed  incredible.  Some  may  \tt6tt 
be   formed   during   the  inflammaltoi),  but    in  I 


'  Sur  les  Traps,  13,  46,  63, 
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quantity  too  inconfiderable  to  form  a  mud. 
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greater  part  of  iliat,  which  has  been  obferved  to 
attend  eruptions,  proceeds  from  che  rtfervoirs  or 
caverns  filled  with  watfr  in  the  body  of  the 
mountain.  This  In  the  convullions  attending 
eruptions  mull  often  be  thrown  out,  and  pour 
down  in  torrents. 

In  the  Hiftory  of  the  Globe  we  meet  with  only 
two  accounts  of  the  fubnieTTionof  the  earth  under 
water,  the  firft  happened  anrecedcntly  to  the 
creation  of  animals,  and  the  fccond  at  the  time 
of  the  general  deluge.  During  ihe  period  of  the 
firft  fubnierfion,  fubmarine  volcanos  very  proba- 
bly exifted  and  to  thetn  the  excavation  of  the  bed 
of  the  ocean  may  be  attributed.  But  thefe  lavas 
couM  not  involve  or  cover  marine  animals,  as  thcfe 
did  not  then  exift.  During  the  fecond  period 
alfo  voicanos  might  have  been  in  an  aftive  ftate, 
and  marine  animals  be  buried  under  their  ejec- 
tions. Thus  far  we  are  under  the  guidance  of 
hiflory.  But  if  we  proceed  fartlier,  and  afllimc 
alternate  llratifications  of  marine  and  volcanic 
produftions,  we  mull  have  cither  particular  hifto- 
rioal  evidence  to  reft  upon,  or  undoubted  proofs 
that  the  fubllanccs  allumed  to  be  volcanic  are 
really  fuch. 

Mountains  of  Neptunian  origin  are  diftin- 
guiflied  by  their  materials,  and  otten  by  the  ar- 
rangement of  thofe  materials. 

lit.  Mountains  toiififting  of  granite,  gneifs, 
jafper,  argillitcs,  fcrpenuncs,  limeftones,  are  con. 
I  fellcdly  of  Neptunian  Ofigin  ;  fo  alio  uri- thule  that 
confill  of  ftrata  of  cOal,  clay,  tandllonc,  mart, 
&c.  So  alfo  arc  thofc  in  which  metallic  ftrata, 
or  vcii)s,arc  found. 

2d, 
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2d,  The  afEnity  and  order  that  fubfiib  betw«( 
the  different  ftrata  often  evince  a  Neptunian  ori- 
gin :  thus  if  we  fee  a  hard  Hone  patBng  by  imper* 
ceptible  degrees  into  a  fofter  which  is  not  of  volca- 
nic origin  (or  vice  verfa),  and  this  into  clay^  and 
the  ctay  into  quartz,  we  may  fairly  conclude  that 
the  firft  in  the  fcries  is  not  volcanic.  This  mode  of 
inquiry  has  been  invented  and  fuccefsfully  pur* 
fucd  by  Mr.  \\''erner, 

^&y  As  the  Neptunian  is  by  far  the  mofl  genenl 
origin  of  floncs,  it  may  always  be  prefumed,  nil' 
til  proofs  of  a  volcanic  origin  be  adduced. 


CHAP.    IV. 


Of  Stooci  to  which  a  Volcanic  Origin  hu  I 
improperly  afcribed. 


§  I- 


OfShotU,  or  Bafaltines,  and  While  Garnet*. 

It  is  now  generally  agreed  among  volcanic  ob> 
fervers,  that  the  ihorls  found  in'lavas  (more 
properly  called  bafaltines)  pre  exiflcd  in  the  rocks 
which  were  the  mother  lioncs  or  bafis  of  lavas 
before  the  eruption,  and  were  not  formed  by  fub-» 
fcquent  percolation  through,  and  cryftallization 
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in  the  melted  lava.     Thisconclufion  is  grounded 
on  the  following  reafons : 

ift,  Ei-caufe  th-.ie  Oiorls  or  bafaltines  are  found 
in  rocti  confeffedly  not  of  volcanic  origin,  for 
inftance  in  granite*. 

2il.  Becaiire  the  thin  fufion  requifite  for  cryf- 
tallbacion  would  convert  them  into  glafs,  a  ftate 
to  which  they  do  not  even  approach 

3d,  Bccaufe  the  heat  requifite  for  their  fufion 
is  fuperior  to  that  which  flowing  lava  generally 
poflciVes,  and  yet  the  fufibiliry  ot  both  is  exaftly 
the  fame  ;  if,  therefore,  they  were  really  fufed,  fo 
alfo  muft  the  lava  have  been,  which  yet  is  not 
true,  as  wc  have  already  feen. 

4th,  Becaufe  the  percolation  or  infiltration  of 
the  particles  of  which  ihcy  confift  through  fo 
vifcid  a  lubftancc  as  flowing  lava  is  not  eafily 
conceived,  that  is,  is  not  conformable  either  to 
obfcrvation,  experiment,  or  analogy. 

jth,  Becaufe  their  cryflallization  in  the  midd 
of  a  denfc  vifcid  fubllance  is  equally  incon- 
ceivable. 

Thefc  reafons  are  dill  more  ftrongly  applicable 
to  white  garnets  (Vefiivian)  fclfpars,  and  olivins 
which  are  dill  Id's  fufible  than  bafaltines. 

Mr,  Faujas  and  Baron  Diedrich  imagined 
that  Ihorls  expofed  to  volcanic  fires  mi^hr  be  dif- 
tinguilbed  ironi  thofe  found  in  fubtbnces  that 
had  never  felt  their  aiflion,  by  their  influence  on 
the  magnetic  neeille.  But  Mr.  Saufl"ure  obfcrved 
the  Ihorls  found  in  the  neighbourhood  of  Geneva, 
to  exert  the  lame  influence  as  thofe  contained  in 
fubitances  contefledly  volcanic. 

*  Helvet.  Magarp.  f^6.     1  SaiilT.  p.  6;. 
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Zeolytes. 

The  zeolytes  generally  contain  from  | 
tbeir  wcigl't  of  water,  an  ample  ■teftimony  one 
would  think  of  their  Neptunian  origin.  Yet  the 
ciicvim fiance  of  their  being  found  in  the  vicinity 
of  lonie  volcaiios  has  induced  many  to  imagitw 
fucU  a  connection  between  them  and  volcanic 
operations,  thjt  from  their  exiHence,  at  leaft  ia 
certain  circumfianccs,  they  have  thought  them- 
fclvcs  intitlcd  to  conclude,  that  the  rocks  in  which 
they  arc  found  were  fubjeifted  in  fome  anticnc 
period  to  fuch  operations.  Some  have  afcrtbed 
their  origin  to  the  dccompcfition  of  lavas;  fome 
to  the  iimltratioii  of  fea-water  through  lavas; 
and  fome  imagined  thcin  invelopcd  in  tavas  in 
a£:tual  fufion. 

The  following  facls,  however,  fubvcrt  all  thefe 
opinions : 

I  ft,  Zeolytes  are  found  in  countries  where  no- 
thing is  volcanic,  unlcfs  the  whole  earth  be 
deemed  fo.  They  are  found  in  copper  and  gold 
mines  in  Sweden.  ;;  Bergm.  224.  They  arc 
found  between  granites  in  maffes  of  fome  hun- 
dreds weiijhi  in  Poland,  a  Chym.  Ann.  1791^ 
19b.  They  are  found  amidll  the  granites  of  Sd 
Golhard  in  Swillcrland.     Maiding.  52. 

2d,  Zeolyre  is  not  found  in  the  lavas  either  c 
jEtna  or  Vcfuvius,  and,  indeed. 
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ttiofe  mountains ;  and  when  found  It  is  in  fub- 
flances  that  arc  not  volcanic.  Neither  Uolomieu 
nor  Gioeni  could  find  any  on  Vefuviusj  nor  near 
it;  Ponces,  433  ;  and  yet,  afluredly,  it  is  not  de- 
ficient in  lavas  in  a  ftate  of  decom pofi Hon .  Gio- 
eni, indeed,  leiJs  us  he  difcovered  one  fpecimen 
of  zeolyte  on  jEtna  ;  not,  however,  in  a  lava, 
but  in  a  marl  that  inveloped  it-  He  alfo  men- 
tions one  found  in  a  brown  lava,  and  cue  in  ano- 
ther in  a  Hate  of  decompofiiion  *  ;  but  as  he  im- 
jiioperly  alTumes  many  lubflances  for  lavas  which 
ace  not  really  fuch,  wc  may  (lill  doubr,  whether, 
even  in  the  few  InAances  adduced  by  him,  be  has 
not  been  deceived. 

3(1,  The  fubflances  in  the  neighbourhood  of 
volcanos,  in  which  zeolytes  are  found,  arc  fuch 
as  we  have  reafon  to  judge  rather  of  Neptunian 
than  of  volcanic  origin,  Mr.  Dolomicu,  aficf 
informing  us  that  he  never  found  eeoljtcs  in  the 
modern  lavas  either  of  V'efuvius,  jEtna,  or  the 
Sicilian  iflands,  tells  us  he  has  found  them  iii 
abundance  in  fuch  of  the  aniient  cxtin^  volcanos 
of  Italy,  Sicily,  and  the  adjacent  iilands,  as  have 
been  antiently  buried  under  the  lea,  and  arc  co- 
vered with  calcareous  r,ocks,  and  other  marine 
remains.  The  reality  of  thefe  volcanos,  however, 
,flill  remains  to  be  proved. 

All  the  zeolytcs  he  mentions  in  bis  Catalogue 
ire  contained  in  wl/at  hi  uilh  iavas  rendered  prif- 
matic,  by  flowing  into  the  fea;  in  ihcfc  he  thinks 
them  formed  by  the  gradual  filtration  of  fea-wa- 
ter.  Yet  the  jrh  number  of  his  Catiiloguc,  even 
in  his  own  opinion,  is  fcaicely  compatible  with 
I  this  idea;  for,  the  zeotyte  contained  in  this  /ufi- 
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pofed  lava  araounts  to  half  of  the  whole 
and  appears  fo  neceflary  a  part  a»  clearly 
evince  that  both  were  of  fimultaneous  fori 
tion  *.  As  ihc  water  in  zeolytes  is  not  fait, 
as  no  fa)t  is  found  in  the  A.onc  through  which 
this  water  is  fuppofcd  to  have  penetrated,  the 
idea  of  infiltration  cannot  be  Supported.  Thefe 
pretended  lavas  are  thetctore  mod  prbtnibly 
traps  or  bafalts,  which  often  contain  zcolytos, 
and  are  not  of  volcanic  origin,  as  will  prcfcntly 
be  feen.  ]f  this  great  geologift  had  recollected 
his  own  alTertion,  thut  ihofe  Hony  tnafi'es,  on 
which  he  beAows  ihe  name  of  Comfha£l  Lava,  arc 
fcarce  at  -M  different  when  cjtdcd  out  of  a  vol- 
cano from  what  'hey  were  in  their  Uiiiutal  ftatc ; 
and  alio  ih.it  zeolytes  mull  be  pcrccptiby  ahi 
even  by  the  tnoll  nioderaic  heat;  he  would  nl 
have  concluded  that  thel'e  maffci  that  refnnl 
lava,  and  yet  contain  uniitipaired  zeolytes 
□ot  genuine  Uvas,  but  rather  primitive  (tones  out 
of  which  lavas  are  fotnicd. 

Hence  the  exillence  of  zeolytes  in  any  njoi 
tain  or  folTil,  lb  far  from  affording  any  lufpici 
of  their  volcanic  origin,  Ihould  lathcr  lead  us 
conclude  that  they  were  never  fubjeded  to 
operations  of  the  igneous  clement. 


late; 
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Of  Traps  and  Bafalts. 

As  the  various  opinions  concerning  the  origin 
of  balalts  form  an  intcrefling  part  of  the  Minera< 
logical  Hirtory  of  this  century  from  the  nu- 
merous rcfearcbcs  they  occalioned,  and  the  many 
difcoveries  both  of  unknown  truths  and  unful- 
peifted  errors  that  thence  rcfulted,  it  will  not  be 
amifs  to  (late  thcfc  opinions  in  the  order  in 
which  they  wetc  offered  lo  ihc  public,  before  wc 
enter  into  a  particular  examination  of  the  merits 
of  each. 

Tbc  circumftance  that  6rll  led  phi lofo pliers 
into  a  particular  enquiry  concerning  the  origin 
of  bafalcs,  was  the  difcovcry  of  antient  votcanos, 
now  extinfl,  made  by  Mr.  Guethatd,  of  the 
Royal  Academy  of  Paris,  in  the  year  1751,  and 
publiOied  among  the  Memoirs  of  that  learned 
body  for  the  year  1752.  Thefc  he  found  in  Au- 
vergnc  i  he  inferred  their  anticnt  volcanic  flate 
from  the  ftrong  refemblance  between  feveral  fof- 
6ls  they  contained  and  thofe  of  Vefuvius  -,  among 
thele*  foffils,  however,  be  does  not  reckon  hi- 
Xalts;  on  the  contrary,  in  bis  Mcmoircs  de  ["hy- 
fiquc,  publiOied  feveral  years  after,  he  afcrihe* 
to  them  a  Neptunian  origin. 

In   ^7^3r  Mr-  Defmarctz,  a  meinbt-r  of  tbc 
fame   academy,    travelling    througli    Auvcrgnc, 
lUitudc  of  bafaltic  pillars  on  the 
I  road 


I 


^ji  Seeond  Affendix. 

road  between  Clermont  and  the  celebrated  moun- 
tain Puyde  Dome.  Tht-fe  pillars  he  Tuppofcd  to 
be  lavas,  fmm  the  clofereis  of  their  texture, 
their  containing  a  number  ot  (hining  points,  and 
their  having  a  black  or  grey  colour  *  ;  their 
prifmatic  foim  proceeckd,  ;is  he  thouj^ht,  from 
their  having  been  in  fufion  -f-.  This  account 
was  piibliflicd  by  himfclf  in  the  Paris  Memoirs 
for  1771  ;  bill  ir  iviis  mentioned  long  before,  hf 
Mr.  Montet,  in  tkofe  for  1761^.  About  the  fame 
time  he  difcovcrcd  ait'iculated  balahic  columns 
near  the  village  of  Rochcf'ort,  and  found,  by- 
comparing  them  with  thofc  of  the  Giant's 
Caiifeway  of  the  county  of  Antrim,  that  thejr 
were  of  the  fame  nature ;  both  he  pronounced 
to  be  undoubtedly  volcanic. 

Mofl  of  the  prifmatic  maflcs  which  he  after- 
wards dircovcrtd  announce  clearly,  he  tells  uj, 
by  ibcir  fituation  (at  the  extremity  and  borders 
of  currents  of  melted  matter  |),  their  origin  and 
nature,  viz.  ihac  of  compact  lava;  yet  fome,  in 
confequence  of  fubl'equLnt  alterations  of  the  pri- 
mitive difpofuioti  of  thefe  currents,  either  bjT 
derangement  from  pollerior  eruptions,  or  degra- 
dations caufed  by  lUcams  of  water,  no  longer 
preferve  their  antient  connexion  with  thefe  cur- 
rents, and  hence  art  found  on  infolatcd  fummits, 
whofe  bafis  or  under  ftrata  have  never  been  at- 
tacked by  fire  §  ;  often  alfo  does  it  happen  that 
they  have  no  connefllon  with  interrupted  cur- 
rents, or  even  with  volcanos ;  in  thefe  cafes  he 
fuppofcs  them  to  have  been  melted  where  they 

•  Mcni.Par.  1771,  p- Jaji  ^''''■ 
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fland,  and  their  volcaiiity  is,  he  thinks,  efU- 
blifhcd  by  iheir  colour,  grain,  ind  the  fcoria*, 
baked  earth,  and  Cjiungy  lubtUnces,  that  con- 
ilantly  accomi)3ny  them. 

Granite,  he  afterwards  telts  us,  is  the  moiher- 
ftone,  by  whole  fufion  bafalt  is  produced  * ;  fen- 
lible,  however,  that  he  had  as  yet  offered  no  fa- 
tisfa£tory  proof  that  ihefe  bafalric  j)illjrs  were 
real  lavas,  and  wifliing  to  obviaie  the  llrong  ob* 
jeflions  of  the  celebrated  Wallcrius,  who  iiiliftcd 
that  lavas  were  effenttally  porous,  he  adds,  that 
he  had  viewed  aiftiial  volcanos,  and  in  the  tor- 
rents of  lava  ifluing  from  them  Lc  had  obfervcd 
the  uppLT  pare  of  the  bed  to  be  fpongy,  but 
,  that  the  lower  pan  had  always  an  uniform  coin- 
padb  grain  like  bafalt  -f-. 

In  I77t,  Mr.  Kafpc,  in  an  ingenious  treatife 
on  fome  German  mountains,  which  he  fuppofca 
to  be  volcanic,  for  much  tbe  fame  rcafons  as  Mr. 
Guettard  hazarded  a  conjcfture,  that  the  bafalis 
found  in  them  were  lavas  that  broke  their  way 
iramcdiatcl;,  into  the  fea,  or  at  leal!  were  formed 
in  caverns  and  holes  under  its  level,  at  the  time 
that  the  whole  earth  was  deluged  by  it. 

In  1774,  Mr.  MonncE,  in  anfwer  to  an  objec- 
tion of  Mr.  Gueitard's,  that    it  was  abfurd  to 
fuppofe,  that  during  the  agitation  and  tumult  of 
a  volcanic    eruption   any  thing  like  a  regular 
'  .cryftaliization  could  be  formed,  threw  out  a  fuf- 
'  jiicion,  that  bafalts  were  cryllallized  in  the  boibm 
■  of  the   volcano   in  which  they  were  originally, 
tfufed  ;}:.     The  fame  conjefture  occurred  alio  to 
TMr.  Gerhard,  of  Berlin,  in  1781  §. 


*  ^fcm.PJ^.  i7;r,  p.  7;i, 
I  4R0Z.  p,  7;. 
§  1  G'efch.  177. 
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In  '777>  the  volcanic  hypoihefis  met  with  i 
formidable  advcrl'sry  in  the  celebrated  Bergman, 
who,  after  weighing  with  the  greaceft  impar- 
tiality the  arguments  produced  on  eirher  fide, 
decided  in  favour  of  its  production  in  the  moift 
way.  His  ot>je6lions  to  the  volcanic  origin  wiH 
prefently  be  itated. 

In  i786,TheRcvercridMr.Hamilion  publiflicd 
his  very  entertaining  Letters  CDnci;rning  the 
Northero  Coaft  of  the  County  of  Antrim,  in 
which,  with  great  ability,  yet  with  fome  heiita- 
lion,  he  fupports  the  volcanic  origin  of  the 
Giant's  Cauibw-iy,  and  other  bafaltic  columns  of 
that  county,  and  endeavours  to  prove  that  they 
were  cryflallized  by  tranquil  fufion  and  flow  re- 
frigeration, in  the  very  focus  of  a  volcniio.  This 
opinion,  though  liable,  as  we  Ihall  loon  lee,  to 
infuperable  difficulties,  obviates  many  of  thofc 
that  occurred  in  former  theories,  and  v%'as, 
therefore,  readily  embraced  on  the  continent. 
Baron  Vclthcini  in  particular,  who  had  long  be- 
fore entertained  the  fame  notion,  publifhed  an 
able  defence  of  it  in  1737- 

After  fo  much  had  been  publifhcd  on  this  fub- 
jcft,  the  resfons  adduced  by  both  jiarties  ap- 
peared to  balance  each  otiier  fo  nearly, 
many  fufpcfl:ed  that  bafults  and  traps  might 
ginate  in  fome  cafes  from  fire,  and  in  others  ft 
water:  Ferbcr,  ami,  finally  alio,  Mr.  Gerhard, 
declared  in  favour  of  this  double  origin.  But  it 
found  its  fiimefl  fcpport  in  Mr.  Dolomicu,  His 
opinion  is,  iliac  bnfalts,  exiding  in  the  neigh- 
bourhood of  aflua!  volcanos,  and  (whai  he  (up- 
pofes)  extinift  volcanos,  were  formed  by  the  fud- 
den  refrigeration  of  compaft  lava,  flowing  either 
into  the  iea,  or  exiHuig  in  fome  other  circum- 
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fiances  procTuflive of  fudden  cooling;  hencfc  Ke 
thinks  that  bafalt  was  not  cryftallizcd,  but  owes 
its  prifmatic  fliape  to  fudden  burlling  *.  In 
countries,  however,  in  \vhich  no  volcanic  vefliges 
can  be  traced,  he  thinks  it,  iike  other  ftony 
malTes,  of  Neptunian  origin. 

The  period,  ho.vever,  at  laft  arrived,  at  which 

.  all  volcanic  fyftems,  however  modified,  received 
J  deadly  bioiv.  Mr.  Vvcrner,  of  Friburgb,  the 
nioft  eminent  and  judicious  mineralogiftthai  has 
yet  appeared,  having  cafujlly  oht'crved  the  trart- 
iition  of  bafalt  into  wackcn,  of  wackcn  into  clay, 
and  of  this  clay  into  mere  quartzy  fand,  fub- 
ftanccs  that  were  never  fufpeaed  to  have  any 
other  than  an  aqueous  origin,  by  an  eafy  appli- 
cation of  the  fimpleft  fundamental  laws  of  ^li- 
neralogy,  inferred  that  bafak  muft  alfo  have 
been  formed  in  the  fame  fluid.     This  important 

,  obfervation  (or  rather  the  coiifequences  deduced 
from  it)  was  afterwards  controverted  by  Mr. 
Voight,  a  mineralogift  dcfervcdly  in  high  repute, 
in  my  opinion,  fiowever,  with  litMe  lucc^ls -1-. 
Obfcrvations  were  henceforward  mnltipHed  on 
moft  of  the  German  mountains,  thjt  had  here- 
tofore paffed  for  voicuiic,  and  many  were  re- 
vendicaccd  lo  Neptune's  antique  demclne.  Of 
thefc  obfervations,  ihofe  of  Mr.  Ueufs  on  the 
BoRemian,  and  of  Mr.  Nofc  on  the  hills  conti- 
guous to  tiie  Rhine,  arc  worthy  of  particular  at- 
tention. 

During  this  controverfy,  many  impartial  ml- 
gil^s,  wifbingto  fee  the  merits  on  each  Ode 

I  eompcndioufly  flatcd,  Mr.    Hocpfner,  of   Viet, 

•  Notes  on  Bcr^m.  57.    37  Rot.  197. 

f  3  Bcrgm.  Jour.  i;S8,  and  i  Qcrgni.Jour.  1789. 
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in  Swiflcrland,  a  mineralogift  and  clicniifl  ofd 
tinguiflied  merit,  generoufly  offered    a  premiato 
of  25  rix-dollars  to  him  who  fliould    give  rhe 
nioft  latisfafliory  anlwer  to  ihc  following  que(^ 
tions  :  What  is  bafatl  ?     Is  it  vefcamc,  or  is  it  n6tf\ 
The  premium  was  adjudged  to  Mr.  \Vcidcman,j 
a  difci[)lc  of  Mr.  Werner's,  who  combated  ibe  I 
volcanic  theory  ;  notbtcaufe  the  controverfy  WM  . 
thought  to  be  irrefragably  decided,  but  on  ac- 
count   of   the    maftecly   manner  in   which  be  j 
handled  the  fubjedt.  [ 

It  now  remains  that  I  ftiouM  ftatc  the  rcafoni 
that  imprcfs  convi^ion  on  my  mind,  that  neither  I 
bafalt  nor  trap  are  of  volcanic  origin.     In  doing  ' 
thii,  I  ihall  at  the  fame  time  meet  the  argnraenis 
adduced  in  fupport  of  the  different  moditicationi 
of  the  volcanic  theory  alieady  ftated. 

The  firrt  circuraflance  that   flrikcs    me    very 
forcibly,  and  operates  equally  agalnft  all  the  vol-  J 
canic  theories,  is  the  total  abfcnce  of  every  inter-  | 
nal  mark  of  fofjon.     Bafalt,  1  mean  the  moil  per-  I 
fcft  regularly  figured  prilmatic  bafalc,  is  a  hcafy  I 
pcrfcflly  compact  body,  whole  fracture  difcovct*  I 
a  fine  fplincery  or  eauhy  fra^ure,    deftitute  of  j 
all  luflrc,  except  that  which  proceeds  froiji  a  few 
difperfcd    glimmering    particles   of    hornblende  j 
cryflals.     In  niaffes  of  fcveral  feet  in  iength  I  [ 
have  not  been  able  to  difcover  the  fmallefl  inter*  j 
nal  cavity,  either  in  that  of  the  Giant's  Caufc- 
way,  nor  in  that  of  Stolpe ;  nor  has  Mr.  Berg- 
man in  tiiofe  he  examined  *.     Now,  all  fufed  ] 
'  earthy  fubftances  prefenc  either  a  porcelain  grain,  1 
always  glazed  if  the  fufion  extended  to  even  OQcl 
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halt"  of  the  whole,  or  concholdal  and  glazed  if  ic 
extended  farther,  and  fome  air  blebs,  even  if 
converted  into  glafs  ;  therefore  bafalt  wants  the 
peculiar  marks  of  fufion. 

To  this  plain  reafon  fevcraL  anfwers  have  been 
given.  According  to  Mr.  Hamilton,  all  the  ba- 
lalfs,  he  has  fcen,  exhibit,  in  one  part  or  other  of 
their  fubftancc,  air-holes  ;  and  it  is  remarkable 
(fays  he),  that  even  the  pillars  of  our  Giant's 
Caufcway,  which  are  (ingularly  conipaifl,  have 
their  upper  joints  more  or  lefs  excavated  *;  and 
for  this  he  appeals  to  a  view  of  thofe  of  Dublin 
College.  The  grofs  pillars  in  the  capes  and 
mountains,  he  icUs  us,  frequently  abound  in  thofe 
air-holes,  throDgh  all  their  parts,  which  fomc- 
tiaies  contain  clay,  and  other  ioreign  bodies,  anjl 
the  irregular  bal'aUs  where  the  pillars  ceafe,  or 
which  lies  over  them,  is,  in  general,  extremely 
honey -combed,  containing  in  its  cells  cryftals  of 
zeoiytc,  brown  clay,  or  fteatites,  &c. 

After  reading  this  pallage,  I  carefully  exa- 
mmed  the  pillars  in  our  college,  'and  found,  in 
truih,  that  in  foiiic  part,  namely,  in  the  top  of 
each  pilhr,  there  were  two  of  three  minute  cavi- 
ties of  the  llze  nf  the  head  of  a  pin,  and  one 
twentieth  of  an  inch,  perhaps,  In  depth,  and  no 
more,  in  the  fpace  of  twenty  fquare  feet.  It  ia 
plain,  therefore,  thefe  arofe  from  decompofition, 
or  external  accidents  ;  for,  if  they  proceeded 
from  internal  air,  they  would  have  penetrated 
much  dcejier  into  the  body  of  the  ftone.  'I'his 
Mr.  Dolomieu  acknowledges,  and  gives  even  as 
a  criterion  of  ftoncs  really  volcanic,  "  I  port 
L  **  cfiftono  neir  inieirno  equalmente  inquelle  pietre 
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*'  chc  realmentc  fono  di  volcanica  origmc  *." 
But  in  the  interior  ot  ihefc  bafalis  not  the  fmalldl^ 
pore  appears.      Of   ihc   opacity,    dulneft,    and 
texture,  of  thefc  ftones  he  takes  no  notice.     As 
to  the  holes  in  the  irregular  baf^lts,  it  appeanj 
ftotnhisown  account,  that  they  ])roceed    from 
the  deconipoti;itjn  of  other  (tones,  that  were  pf» 
vtoufly  contuiiied  in  them.     That  many  of  iheifl 
contnin  clay,  lleaiius,  or  zcolytc,  is  an   eviilcnl 
proof  that  ihcy  are  noi  volcanic  j  for,   the  fir^ 
ihat  could  melt  them  would    evidently    harden 
the  {lcatiic<:,  harden  or  melt  the  brown  cl:iy,  and 
ccitainly  melt  the  zeolites,  which  are  mn  even 
tkpiivcd  of  their  water  of  cryftallization.     Mr.-j 
Voight,  a  Z(.iK)Vis  ilickler  for  the  fufion  of  bafalt« 
«nfwciing  ihis   obje.ftion,  contents  himfclf  witW 
faying  that  many  balalts  arc  tound  r.ot  entirely  t 
fiiluie  of  pores  \  i  admitting  thereby,  that  wj/ypj 
if  Ttoiinajl,  are  free  horn  them;  and  (hat  thofa 
that  have  any  havr  but  lew.     Now,  if  any  bM 
ticftituce  of  them,  we  cannot  hold  thtm  tor  res 
lavas,  and  thofe  that  have  any  (fince  they  arc  a 
of  the  lame  origin)  muft  derive  them  trom  fQci; 
other  caiile  tlian  the  e.vpiillion  of  air  by  fire. 

ad,  Mr.  Dolomicu  anfwers  this  obicftion  hjt 
allowing  it  to  he  true  m  ivery  point  ot  view, 
infiliing  that  the  igaeous  origin  of  hafall  caa  I 
prow.d  I'okl)'  by  local  circumftaiices.  In  1 
>Ji.ii8  on  tiergnian,  p.  59.  he  tells  ly,  '*  It  1 
**  very  true  the  Uvas  of  -rifmaric  columns, 
*'  all  other  co.npafl  lavas,  preftrvc  no  a^^p^rj 
*' an<.e  i'.h:iu'ver  of  fulion,  when  cold,  bcci 
"  lavas  an-  not  vitritadiotis  ;  volcanic  fire  1 
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"  not  commonly  change  either  the  grain,  tcx- 
"  ture,  external  appearances,  nor  the  eflcncial 
"  qualities  of  ftones  to  which  it  has  neverthelefs 
"  communicated  a  confiderablc  degree  of  li()ui- 
*'  dity  to  make  them  flow  in  a  lorrenC."  And, 
in  the  preface  to  hia  account  of  the  Fontian 
iflands,  he  afferts,  "  ihac  volcanic  fire  does  not 
*'  aift  like  [he  fires  of  our  furnaces ;  it  produ:es  a 
"  liquidity  that  does  not  refemble  vitrifaflioii ; 
"  it  has  no  intenfity,  and  cannot  vitrify  ihc  moft 
*'  fufible  fubftanccs,  fuch  as  Ciorl.  It  proiltices 
"  liquidity  by  a.  fort  of  diflbluiion,  by  a  fimplc 
**  dilatation,  which  pertiuis  the  integrant  parts 
•'  to  Aide  over  each  other;  and,  perhaps,  b)-  the 
"  afliftance  of  another  ii)acter  which  is  the  in- 
"  ftrument  of  fluidity." 

If  the  aiftion  of  this  fire  were  really  difTcrent 
from  that  of  all  fires  with  which  wc  arc  acquain- 
ted, it  would  be  impoffible  for  \is  to  alB-m  or 
deny  any  thing  concerning  it ;  but,  before  wc  ad- 
mit fuch  a  myfiery,  we  fhould  be  well  affured  of 
its  exiftcnce  :  in  truth, 'the  fubftance,  called  com- 
pafl  lava,  was  never  really  fufid,  but  rather 
diffufed  through  liquid  bitumen,  or  bitumen  and 
fulphur,  as  I  have  already  obferved  in  treating  of 
that  fubiiance.  But  regular  bafaltic  columns, 
fuch  as  are  here  meant,  were  cither  fufed  or  dif- 
fufed  through  any  fubftancc  liquified  by  fire, 
though  in  all  probability  they  arc  one  at  leaft  of 
the  mother-ftones  out  of  which  lavas  are  formed, 
as  Mr.  Werner  has  molt  ingenioufly  and  happily 
luggcflcd. 

As  to  the  abfencc  of  all  figns  of  vitrification, 
Mr.  Hamilton  anfwers,  *'  \Ve  are  to  conlider» 
*'  that  fubHances  in  fufion  are  very  differently  af- 
iu  proportion  as  they  arc  more  or  Icfs 
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"  expofcd  [o  the  acc«fs  of  frefii  >&ti  the  preCeooe 
,"  of  this  clement  being  abfolotely  ncceflary.  Ml 
*.*  order  to  deprive  a  body  of  its  phlogtflon  ;  thui 
"  mcials,  which  may  readily  be  vitriticd  by  ex- 
"  pofurc  to  hear,  and  ihefrec  afflux  of  air,  will 
"  )ct  bear  the  moll  iatcnl'c  adiion  of  fire  in  clofe  ' 
*'  vcflch,  without  being  dciuivcd  of  that  princt- 
**  jile.  Bafahs  may  have  hna  therefore  fubjeificd 
*'  to  a  veiy  great  degree  of  hear,  and  yet  iliew 
**  no  marks  of  viiiincation ;  and  hence  it  may 
*'  be  cxjilaincd  how  it  comes  to  pafs  that  the  iroa 
'*  principle  of  the  baf*lts  (lill  retains  its  phlo- 
'*  gifton,  a-ftirg  fo  fenfibiy  on  the  magnetic 
*'  needle." 

In  icply  to  this,  Utile  need  be  faid  ;  bafalt  is 
not  a  metal,  but  a  ftone,  and  air  has  nothing  to 
do  wiUi  the  vitrification  of  l^ones ;  if  it  had,  ba- 
fahs, whofe  .iron  he  fays  is  Aill  phlogifticated, 
could  not  be  vitrified  in  clofc  veffels;  the  con- 
trary of  which  is  notorious.  I  have  myfelf  con- 
Aantly  vitrified  it  in  clofe  veOels ;  lb  have  MeiT. 
pott,  D'Arcct,  Gerhard,  and  others.  If  the  iron 
in  bafalt  were  in  its  metallic  ftate,  it  would  not 
unite  with  the  earths  at  all,  but  feparate  from 
them,  as  I  know  by  experience ;  to  unite  with 
them  it  muft  be  in  thai  femi-calcincd  ftate  which 
leaves  it  at  once  magnetic,  and  a  medium  of  vi- 
trification ;  if  it  were  more  calcined  it  would  not 
promote  vitrification,  as  is  well  known. 

Mr.  Voight  admits  the  poQible  abfcnce  of  all 
figns  of  vitrification,  and  in  To  doing  admits  the 
abfcnce  of  all  fufion,  as  the  fufion  of  ftones  is 
noihing  elfe  than  a  more  or  lefs  perfeft  vitrifica- 
tion. But  he  objefts  that  many  recent  lavas  of 
Vefuvius  prcfent  as  few  figns  of  fufion  ;  and  yet 
it  muft  be  allowed  they  were  once  fluid.  Mr. 
Voight's 
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Voight's  miftake  in  this  inftancc  is  certainly  very 
cxcufable.  He  was  led  into  it  by  the  faulty 
defcriptions  of  almo/l  all  the  obfervers  of  actual 
volcanos  ;  they  almod:  all  miflake  the  Jlo^ving  of 
lava,  for  the  fufion  of  lava,  though  its  iiowing 
proceeds  almoft  folely  from  the  liquid  bitu:neu 
with  which  it  is  mitrd,  as  the  flowing  of  nnid 
proceeds  from  the  water,  and  not  from  the  li- 
quidity or  dilTulution  of  the  caiih  it  contains. 
Hence  Mr.  Doiomieu,  the  ino£l  Ligacious,  cxaA, 
and  philofophical,  of  iill  of  them,  allows,  in  the 
terms  already  quoted,  that  volcanic  fire  has  not 
fufficient  intenfity  to  vitrifr  even  the  mofl  fufible 
fubftances  :  this,  however,  nuift  be  admitted 
with  fome  reftfidtion,  as  vitrcou3  Uvas  arc  fo:iic- 
limes  found,  though  rarely,  and  fcori^  more 
abundantly;  but  v'-hcrc  any  rea!  fufion  has  r.-ken 
place  the  veiliges  of  it  arc  fufficicntly  difcernible. 
It  has  occurred  to  fome,  that  bar;dis  and"  compaQ: 
lav;i»  miy  have  been  in  real  fufion,  and  yet  by 
cooling  flowly  all  marks  of  it  may  have  been  ob- 
JiteratLd,  as  happens  in  the  fufion  of  glafs,  by 
Mr.  Keir's  account;  but  Mr,  Kclr  docs  nut  fay 
that  ail  marks  of  fufion  difappcared  in  his  expe- 
riment, bu',  barely,  that  the  glafs  cryftalllzed 
and  beca!  le  femi-opake.  I  have  fome  now  by 
me  that  ccolcd  flowly  in  Mr.  Derin*s  glafs  houff, 
part  of  which  i&  cryltalilzcd  and  femi-opake,  but 
retains  all  Cne  lh.irpncfs,  luftrc,  and  rigiditi'  of 
glafs;  bill  rh-  ^jmp.irifun  ol  rtony  fubftancci  and 
glais  is  elll'iuialiy  Jcfedtivc  ;  for,  the  fjlts  that 
enter  into  the  co;t)pofi;ion  of  glais  cvappratsiii 
great  mcafure  in  a  ftron^  heat  long  continued, 
and  li-ave  rhc  other  ingredients  nic^rlv  in  incir 
primitive  fluti.,  and  aImo!i  as  infofiblc;  win  . -as, 
*"  -t--  f -  <^  -  jjf  jjjq(^  ftones  in  our  fumccs, 
nothing 
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nothing  efcapcs  but  water  aod  air,  and  the  al- 
teration ihcy  thereby  receive  muft  for  ever  re- 
main. Bafahs  in  particular  are  as  fuHble  at  they 
ean  be  fuppofcd  to  have  ever  been. 

The  fccond  rcafon  thac  appears  to  me  a  de- 
monilration  that  balalts  nor  traps  are  never  fub- 
jefled  to  the  opeiaiions  of  heat  is,  that  thejr 
contain  fkiliftanccs  in  a  (late  abfolutely  incompa- 
tible with  fuch  operations ;  for  jnftance,  they 
contain  mild  calcareous  eanh,  as  za  effeniial  in- 
gredient in  their  cornpolition,  which  mufi:  nccef- 
latily  have  been  calcined,  at  Icaft  in  the  fuperfi- 
cial  parts  of  thofe  bafalts,  in  a  heat  much  infe- 
rior to  that  which  could  lufc  the  bafalts.  They 
often  contained  zeolytes,  which  muft  at  leaft 
have  loft  their  apprcpriated  water;  they  contain 
horblcndc  cryftals,  which  yet  are  fullble,  and 
confequenily  denru<f1iblc  in  as  low  a  heat  as  ba- 
falt  itfelf;  thcy  often  Contain  calcareous  fpars, 
which  mud  have  been  decompofed  in  the  fame 
heat,  nay  more,  neither  calcareous  fpar  nor  zeo- 
lytes are  ever  found  in  any  modern  (that  is  to 
fay,  in  any  undoubted)  lava,  as  Mr.  Dolomicu 
acknowledges.     I'onccs,  424. 

Neither  Mr.  Hamilton  nor  Mr.  Voighttake  any 
notice  of  this  olyedion,  Mr,  DoJomieu  endea- 
vours to  evade  it,  by  allowing  the  liquidity  of 
lava  not  to  proceed  from  fire.  With  rcfpect  to 
fiiotls,  he  exprcffes  himielt*  thus  :  "  It  is  no 
"  longer  necelliiry  to  refute  the  opinio:i  of  ifaofe 
"  nho  have  believed  that  the  (hotls  of  lavat 
"  were  pmdufts  of  fire,  and  that  they  were  form- 
*'  cd  either  during  their  lufion  or  their  cooling;' 
*'  it  is  too  evident  that  their  exiftence  preceded 
**  the  fufion  or  lava  *  ;"  and  again,  "  It  will  b<i 
*  Ponce,  8^6. 
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■' flill  more  cxtraordiaary  to  find,  that  Ihorl,  fo 
*'  fufibk  a  fubftance,  has  not  received  the  fmall- 
*'  eft  alteration,  ha*  prelcrvcd  its  -ingles,  its 
"  hardnefs,  its  internal  texture,  and,  in  general, 
*'  all  its  [Jtopcrties.  How  Hjs  it  h.ippcni.d  that 
"  this  (ingle  obfcrvalion  has  not  indicated  tliaC 
"  the  fufion  of  lavas  has  no  relation  to  the  vi- 
*'  treoiis  fufions  which  we  operate  in  out  fur- 
*'  naces?  1  cannot,  therefore,  too  of i en  repeat, 
*'  that  the  fluidity  of  Iivas  is  not  a  viirificatiooj 
"  ihcv  flow,  bccaufc  they  arc  carried  off  by  a 
**  fubftance  extremely  fufible,  which  burns  at 
"  the  fame  time ;  and  when  they  congeal,  it  is 
*'  jcfs  through  the  ccOation  of  heat  than  on  ac- 
''  count  uf  the  entire  combullion  and  diHipation 
*'  of  the  matter  that  operated  tbeir  foftnefs." 
It  is  furprizing  he  has  not  named  bitumen, 
whofe  operation  he  (o  juilly  dcfcribes.  Gut  why 
has  not  the  fubftance,  which  foftened  lavas  and 
left  them  porous,  alfo  foftcned  iliorls  and  zco- 
lytes,  and  rendered  them  porous  ? 

1  fiial!  now  proceed  to  Ihew'thc  infufficiency  of 
the  principal  volcanic  theories  of  the  formation 
of  bafalt,  beginning  with  Defmaretz's  as  the 
firft,  and  ftill  the  moft:  gt'nerally  received.  This 
ingenious  academician  fuppofci  that  bafalts  were 
formed  by  the  coaling  ol  lava  erupted  from  an- 
tient  vulcjnus  \  if  fo,  we  fliould  naturally  expert 
to  find  them  in  the  currents  of  modern  volcanos; 
yet  none  are  found.  Mr.  Hamilion  iilln,vs  this, 
and  thinks  it  a  ftcong  proof  of  the  truth  of  bis 
own  hypothefis ;  Mr.  IJolomieuaffures  us,  that, 
of  the  modern  torrents  of  lava  from  ^cna,  many 
Jisve  been  fla.ved  by  coolmg  :n  the  open  air,  yet 
ihey  prefent  nothing  but  irti^ular  malTes  ;  many 
L more  anticnt  beds  of  lava  have  been 
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k  Luc  prirms  T7cre  nerer  found    amoi^ 

'  wrre  any    found  in  the  caverns    of 

~ ,  ROT  In  tbe  lu!>tctraneous  galleries 

tVBtiviii^.    Ponces,  446.  447<  Gioeni,  \a 

fciiloj^oc  of  the  Minerals  of"  Vefuvim,  Jruirely 

rbem;  and  tcils  us,  *'  The  balalts  are  cer- 

1  ot  volcanic  origin,  vet  volcanos   in  our 

«  ^   ■  .-^ax  Ip  hjve  loll  the  power  of  producing 

«•  it.,-..        Introiiudtjon,  I. III. 

■  i^.inpsi  iiiay  bctoUl  that  Sir  William  Hamil. 

I  obkrvf  J  lomc  bal^ltic  pillars  near  Torre  del 

0tAiX*;  bu;  Sir  William's  own  words  are,  "The 
u  u,joi  Vcfurius  that  runs  into  the  fea  near 
ifi-  .  Grarco,  has  an  evident  tendency  to 
i'cl(.rm;  on  Monin  Vcfuvius  I  never 
••  Uvi  any  thing  like  bafalts  except  that  ac  'lorrc 
■•  del  Gricco  and  fome  fragments  thrown  up  by 
M  th;:  eruptloH  .'t  1779  *."  Of  the  latter  wc  fliall 
j.akiJtly  Ipeak,  but  the  former  wcic  not  bafalts, 
ttiii  feciiiSi  for,  Gioeni  tells  us,  "  1  wiihed  to 
•'  verity  the-  bafalts  which  I  was*toId  were  to  be 
••  found  on  the  fea-coaft  near  the  park  of  Portici, 
•'  bur  1  (iiicyiered  nothing  but  a  courfe  of  com- 
••  pjtt  lavj  with  ve:y  irregular  perpendicular 
•'  fiiiur-es,  whence  refuited  quadrangular  and  tra- 
■•'  pezuici;'!  coUinins.  Such  fifTures^are  often  ob- 
"  Cervcd  in  tufas,  and  earths  of  different  kinds, 
"  and  ctn  impofeon  no  one,  habituated  to  dif 
*'  tinf^iiilh  their  true  caufe.  The  only  bafalts  i 
••  tound  on  Vefuvius  were  thofe  erupted  in  1779, 
**  Avhich  were  collcded  by  Sir  William  HamiU 
*'  ton.  'It  is  even  doubtful  whether  what  he 
call''  conipaft  lava  be  really  fuch,  as  moll  of  iho 
volcanic  obl'erv-ers    have  hitherto  confounded  the 
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mother-ftones  of  lavas  witb  lavas  thcmfdvcsi 
as  to  the  fragments  ejeCbed  we  (hall  prcfently  have 
occaflon  to  mention  them  again. 

This  theory  having  appeared  unfatisfaflory  to 
many  of  the  volcanida  themfelves,  ihey  next  de- 
vifed  that  which  afcribes  the  formation  of  b.ifaliic 
columns  to  cryfiallization  in  rhcinfideof  the  vol- 
cano, on  the  very  fpot  on  which  it  was  origiaalljr 
fufcd.  Common  trap,  or,  as  they  call  it,  impcr- 
feft  bafalt,  they  rtill  alcnbc  to  effnlions  of  melted 
matter ;  in  the  firft  cafe  perfect  reft,  and  the 
inoft  gradual  diminution  of  temperature,  have 
permitted  the  parts  of  the  melted  mafs  to  exert 
their  proper  laws  of  arrangement,  (o  as  to  afliime 
ihe  form  of  columnar  lava.. 

This  hypothefis  e.»;|>lains  perfeftly  well  why 
modem  volcinos  exhibit  no  ba  fa  Us;  "  we  muft 
"  wait,  fay  its  patrons,  until  they  are  burnt  out» 
"  when  the  immente  vaults  which  now  lie  within 
*<  their  bowels  fliall  fall  in,  then  v/s  may  expect 
"  to  behold  all  the  varieties  of  crylhllization 
*'  that  take  place  in  ihefe  vail  laboratories  of 
*'  real  nature." 

But  if  -this  hypothefis  gets  rid  of  fome  diffi- 
culties, it  is  prcffed  by  fcveral  othirs  th;it  attend 
it  on  every  fiAe,  to  fay  nothing  a'^  the  general 
obje&ions  already  mentioned, 

ift,  Almofl  all  cryllals  have  a  lamellar,  fome 
few,  perhaps,  a  ftriatcd,  or  perfciftly  uniform 
and  vitreous  texture,  and  none  whaifojver  an 
earthy  fraclure.  But  bafalts  prcfcnt  an  irregular 
earthy  grain,  without  die  fmalleft  icivk'.icy  to 
the  lamellar. 

ad,  All  cryllals  have  a  fmooih,  and,  at  Icjift, 
ooc  polilhcd  furface,  or,  if  not  exaftly  fo,  one 
t  the  afperity  or  inequality  of  their 
fur  face 
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furface  proceeds  from  the  fratfhirc  of  fbmc  of 
ihc  lanieHs,  or  tlie  Jidhercnce  of  fomc  uncrj-f- 
tailed  t'ublbnce;  but  bafaluc  prifms,  though  they 
flicw  an  even,  yet  there  is  nothing  like  a  fmooth 
or  poIiOicd  furface,  or  any  veftige  of  fra£lurcd 

3*1^  AM  crj'flals  prcfcnt  cither  one  regular  form, 
or  forms,  that,  one  way  or  other,  may  be  de- 
duced from  one  rcRular  form,  as  Abb6  Hauy, 
and  Mr.  Romede  IJllc,  have  abundantly  proved  ; 
bur  bafahs  are  found  of  all  forms,  trigonal,  qua- 
drangular, pentagonal,  hexagonal,  oflagonal,  5:c. 
as  chance  dircfls. 

4th,  Cryftals  are  formed  under  fome  dciermt- 
natc  angle,  but  bafalis  have  none  that  can  be 
deemed  common  to  them ;  nay,  fometimes  they 
are  L'cftiEutc  of  all  angles,  being  cylindrical,  or 
oval  *. 

5th,  Bafaltic  pillars  are  frequently  articulated, 
a  configuration  never  obfervcd  jn  truecrjflals. 

6th,  Mr.Hamilton  obfervcs,  that  bafaltic  pU- 
lars  are  of  a  loolcr  and  foftcr  texture  at  the  top, 
but  true  cryllais  are  homogeneous,  and  of  the 
fame  texture  throughout:  this  difference  of  ccn- 
fiftencc  is  very  common  in  uncryftailizcd  ftoncs, 
as  arglllites -i~,  and  even  quartz  J,  but  ncTer  in 
the  cryftallizcd,  except  when  beginning  to  be 
decompofcd;  therefore  bafalts  differ  from  cryf- 
tals in  every  point  of  view,  except  in  poflcffing 
in  common  with  them  a  regular  polygon  figure, 
8  figure  offn  obferved  in  marls  and  porphyries 
whofe  cryfrallization  was  never  fufpeftcd. 

Hence  the  late  excelteni  cryflallographifl,  ] 
Rome  dc  Lille,  whofe  uillingnefs  to  findj  : 

•  Fquj.  Miner.ibjj.  (I«  Vokanos,  Ch»p.  IX. 

t  .Sec  Uijuthard,  Mem.  Par.  17^7,  and  tifius,  KitfK,  x 

J  LaHus,  Ibid.  137. 
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fagacity  in  tracirg,  cryftalllne  forms  are  acknow- 
ledged, though  .he  at  firft  admitted  bafalts  among 
them,  yet,  in  his  Second  Edition,  on  mature  con- 
£dcrarion,  he  hascxciudcd  them:  *' thcfe  cryf- 
**  lalliform  mafles  (fays  he)  are  always  the  pro- 
**  du£):s,  not  of  3  true  cryiUllizatlon,  but  of  a 
*•  heterogeneous  matter,  not  dilVolved,  but  pre- 
*'  cipitated  under  an  Irregular  form,  and  after- 
*'  wards,  either  by  dcficciuion  or  cooling,  burft 
**  or  contrafled  Into  prifm?  of  a  greater  or  leflcr 
*'  number  of  fides,  but  slivays  Indeiermliiatc. 
••  In  vain  (houid  one  feek  in  thefc  pretended  cryf. 
'*  rats,  elthera  conftantparallclifm  of  the  planes, 
"  or  a  determinate  meafure  in  the  angles,  &c." 
1  Cryftallogr,  p.  439. 

Befidcs,  it  is  ucll  known,  that  no  fubftance 
can  cryflallize  either  in  a  nicnftruum,  or  from  a 
folmion  by  heat,  unlcfs  it  be  fo  pctfedlly  diflblved 
that  its  parts  have  liberty  to  arrange  ihcmfelves 
according  to  their  peculiar  atcraSior.s  ;  fo  chat,  if 
they  cryflallize  from  a  ftaie  of  fulion,  the  fution 
muH  have  been  thin  and  perfcft :  now  it  Is  evi- 
dent, from  fuch  fufion,  ^glafi  or  enamels  mull  be 
formed,  iinlefs  the  moft  tufible  parts  be  difiipattd 
or  fcparated ;  which  Is  not  the  cafe  in  b-ifalts, 
fince  In  their  aflual  ftatc  ihcy  arc  eafily  and  pcr- 
fe^ly  fufiblc,  fo  that  we  have  herein  a  dcnion- 
ftration,  a  friari,  that  they  are  not  formed  by 
cryllalllzation  in  the  dry  way. 

Again,  bafalts  arc  frequently  found  on  the 
fuinmits  of  mountains  J  how  then  can  their  for- 
mation be  confined  to  internal  cavities  ?  Mr. 
Defmaretz  found  them  011  the  fummits  of  Puy 
dc  Belellc,  Puy  de  Treuil,  Puys  d'Eragnes,  I'uy 
de  Mazcires,  &c.  in  Auvergiie;  Mr.  Haick  on 
*'  i  of  Cottener,  near  Ksnigftein,  in  Mifnia; 
•"  Mr. 
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Mr.  Voight  on  that  of  Francnberg ;  and  uuBf 
others,  in  the  diocefe  of  Fulda ;  and  Mr.  de  Is 
Fonda  une  multitude  de  grandi  pies  couiraBei 
par  des  chauilees  de  'bafaltes  en  prifines»  V^ 
€ans.  Eieints^  327. 

To  obviate  this  objeAion  recourie  has  been 
had  to  various  fuppofitions  grounded  on  the  sdp 
tient  revolutions  of  the  globe,  by  which  it  is 
imagined  thefe  hilts  were  in  part  defiroyed,  and 
only  thofe  parts  left  which  fupport  the  bsrfaldc 
pillars;  but  is  not  this  explaining  a  fa9  by  a 
pofiibility?  VVhat  proof  can  be  adduced,  not  of 
a  refolution,  for  that  is  admitted,  but  that  this 
revolution  has  changed  the  ftate  of  thefe  hills  f 
How  can  this  general  agent  be  with  any  proba- 
bility ap^Mied  to  t.,is  particular  cafe?  This  is 
what  IS  required,  ctherwife  a  principle  is  aflumed 
that  is  the  '\:biccft  cf  debate;  ii  weic  it  range  that 
fiich  Cinviilucris  us  fliouiu  rend  mountains  fhould 
leave  the  bafallic  pillars  upright,  and  ftanding 
1:1  their  refncctive  ibckets,  as  thofe  do  on  the 
coful  of  AiUriiii, 

Another  infuperablc  difficulty  attendant  on  all 
the  volcanic  theories,  but  particularly  this  hypo- 
thtfis,  is,  ihrt  baf.ilts  fiand  on  or  adjoin  lub- 
l!anccs,  whiuh  appear  not  to  have  fufiered  in  the 
fiij^htcrt  degree,  or  to  have  been  a^  all  ex- 
poiVd  to  heat.  How  is  it  pollible  that  fuch  im- 
nicnk!  m-  i»es  fliould  have  been  in  a  melting  heat, 
for  a  cnnfid  rable  time,  and  yet  that  the  adjacent 
ft(»nes,  .r  earths,  (hould  not  have  been  at  all 
alrered*  All  this,  however,  muft  have  happened 
if  l\Tf::ltot  ..ere  formed,  as  the  theory  which  1  now 
coniidcr  demands ;  for,  it  is  found  on  limeftone  un* 
dccompofcd,   on  gncifs  unaltered,  on  fandftonc 
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tinniekcd,  Gn  coal,  and  cvea  intercepted  between 
itrata  of  coal. 

Defmaretz  felt  this  iiiconilltcnce,  and  endea- 
vours to  explain  it  awaj',  "  Mod  ot  the  prifmatic 
"  mafles  (lays  he)  announce  clearly,  by  their 
**  fituation,  their  origin,  and  nature  of  compaft 
**  lava;  but  fome  of  thcfe  mafles,  inconfequcnce 
*'  of  alterations  that  have  vilibly  taken  place  in 
*'  the  piiiiiitive  difpnfirion  of  the  currents,  cither 
*'  in  the  tumult  of  pofterior  eruptions,  or  more 
*'  cfpecially  by  the  dtgradations  arifing  from  wa- 
*'  ter,  have  no  longer  preftrved  their  connexinn 
"  with  thefe  currents,  and  in  that  cafe  we  find 
*'  thefe  pillars  fingle,  perched  on  infulated  funi- 
"  mits,  whofe  balls  is  a  fubftance  no  way  injured 
**  by  fire."  It  is  furprifing,  however,  that  wa- 
ter (hould  fweep  away  the  foundation  on  which 
they  flood,  and  yet  leave  tlieni  (landing;  but 
even  this  harfh  fuppofuion  will  not  fohc  the  diffi- 
culty. Mr.  Faiijjs,  near  Vilk-neuve  de  Berg, 
found  mafl'cs  of  limeftone  and  bafalt  adjoining  to 
each  other,  and  even  incorporated,  and  mixed 
with  each  other;  he  examined  the  iimcftone  thus 
mixed,  and  indead  of  iinding  it  caullic,  as  fhould 
[naturally  beexpefted,  it  cfitrvefced  as  ufual.  In 
fLelke's  Cabinet,  G.  294,  we  meet  with  bafalt 
ftuck  in  gnnite,  and  yet  the  felfpar  of  (his  gra- 
nite retains  its  lullre,  and  the  quartz  its  tranfpa- 
rency. 

Dr.  Hamilton  does  not  feem  willing  to  allow  the 
faft;  he  tells  us,  he  found  the  Bints  intermixed 
with  bafalis,  opakc  and  Oiincry,  and  the  coal  as 
if  it  were  glazed,  and  charred,  refufing  to  infljme. 
As  to  the  flints,  it  is  fo  common  to  find  them 
dull,  whitifli,  and  opake,  in  countries  moft  cer- 
tainly not  volcanic,  that  this  indication  cannot  be 
G  g  much 
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much  infined  on.  As  to  the  coal,  it  rcqufrci 
more  confuleration  ;  in  tlie  (irft  place,  it  is  jjliin, 
it  cannot  be  chanrd  by  mflfco  bafalc  lying  on  ii, 
lor  this  would  prevent  the  difitpationoi"  the  clnftic 
fluids  neccflaiy  to  its  charred  (late.  The  truth 
is,  that  the  coal  which  is  often  found  thus  free, 
or  nearly  fo  from  bitumen,  is  the  natural  carbo* 
nite,  or  carbonic  fubftance,  which  occurs  elfc- 
where,  as  wt-ll  as  tn  bafaliic  counirtcs ;  a  certain 
fign  that  the  heat  of  bafalt  bad  not  deprived  \i  of 
its  bitumen  is,  that  bituminous  wood  is  fre- 
quently found  tinder  bafaliic  maflis. 

The  next  hypothcfis  that  occurs  to  our  confi- 
dcration  is  that  ot  Mr.  Dolomieu.  This,  it  muft 
be  evened,  efcapts  moll  of  the  objections  made 
to  the  former  theories;  it  eviidcsthofe  made  to 
the  fufion  of  balaU  by  alliming  it  was  never 
really  fufcd  ;  thofc  made  to  its  crynallization,  bj. 
atirilHiting  its  prifniatic  form  to  fuddcn  coolira 
chiefly  by  llowing  into  the  leai  and  thofe  arifinf 
from  its  (ituaiicn  on  the  fuir.mit  of  hills  total! 
unconnc^ed  wi;h  any  thing  volcanic;  by  tUoij 
ing  that  fiich  balalts  are  not  of  volcanic  orig^" 
37  Roz.  i7(io-  Hence  it  is  plain  Mr.  Dolomie 
eivca  up  nlinoll  every  point  in  difputc,  yet  I 
uill  maintains  that  the  bafalts  found 
neighbourhood  of  foiiic  few  living  volcanos,  aw 
in  ihofc  which  he  fuppofcs  to  be  anticnt,  and  now 
ex'ii'puilhcd  volc.ino5,  to  have  been  once  ren- 
dcird  liquid  by  fire  though  notju/di  in  the  man- 
ner  that  cjnths  and  ftores  arc  in  our  furoaoi 
We  nivift,  therefore,  Ihcw  the  futility,  or  theil 
fu{Iiiii.-ncY  of  each  of  rhcfe  grounds,  for  att 
bu'i'tj  •<>  brtlalls  a  volcanic  origin. 

Ainl  iTli,  as  to  the  foitof  fulion  he  conK 
for.  unii-{s  he  me.in»  the  liqucfai.'lion  by  incali 
f  LiLLi:.i;:n,  Jt  is  utterly  incQtni'tclui.'iijli.-.      1  h^ 
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I  latter  is  intelligible,  but  wiil  not  arftver  hii  pur- 

pofc}  for  even  this  fort  of  fuGon  wiii  rercier  lub- 

Aances  ihat  undergo  it  porous,  at  lc»tl:  in  fooie 

degree,  as  we  fee  in  genuine  compaft  bva ;  it 

[  Tsill  deprive  zeolytes  ot  the  water  of  cryflalllza- 

L  tion,  anJ  dull  the  luftrc  of  ffiorl*,  for  we  fee  ibe 

[fclfpars,  and  white  garnets  of  modern  lavas,  thus 

[  aficdted. 

2d,  Th<"  clfufion  nf  melrcd  I-iva  into  the  fca 
would  not  bap  ly  IpUt  it  into  prifms,  but  frirtcr 
it  to  pieces ;  this  I  have  experienced  by  pouring 
melted  bafahs  into  wafer,  and  throwing  a  crucible 
filled  with  it  into  cold  water. 

3d,  The  circumflance  >of  the  vicinity  of  ba- 
fahic  prifms  in  the  fea  adjoining  the  att0.1l  vol- 
cnnos  oi  the  Sicilian  ifland,  cither  proves  nothing, 
as  it  does  not  follow  that  they  are  rather  the 
effufions  of  thofe  volcanos  than  the  mother' 
flones  out  of  which  lavas  are  formed  ■,  or,  if  we 
'  couple  it  wiih  the  above  experiment,  it  rather 
proves  that  they  arc  not  lavas. 

4th,  The  difcovery  of  bafaltic  pillars  In  an- 
ticnt,  but  now  extindt  volcanos,  is  undoubtedly 
the  corner  ftonc  of  all  the  volcanic  theories,  par- 
ticularly where  they  fee.-n  accompanisd  with 
pouzzolana,  volcanic  allies,  pumice,  tufas,  &c. 
However,  it  never  once  occurred  to  the  natu- 
ralifts  who  made  this  difcovery,  that  the  bafalts 
might  be  the  mother-ftoncs  of  which  lavas  were 
formed,  a  fuppofition  infinitely  more  coniiilent 
with  ail  their  properties  and  relations  than  that  of 
their  being  thcmfelves  lavas. 

Yet  I  am  far  from  thinking  chat  all  the  moun- 
tains in  which  bafalts  are  found,  fecniirtgly  ac- 
companied as  above    mentioned,    are    in  realiry 
pnlcaoic;  few   of  thofe  who  hivc  obfcrved  ibcui 
G  g  i  have 
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have  given  any  proof  that  the  fubftancM 
which  they  beftowcil  the  name  of  porous  lava, 
pouzzolana,  voksnic  afhes,  Sec.  were  that  in  rea» 
liiy  which  their  names  import.  Mr.  Wbitehui 
and  others,  have  bellowed  the  n^me  of  lava 
the  toadHone  of  Derbyfhirc,  ihc  rowley  t: 
and  whii)ftones;  yet  Mr,  Ferbcr,  and  Faujss 
St.  Fontis,  both  fufficienily  expert  in  detcrting 
lavas,  deny  ihcfe  Hones  cp  be  rcatly  voicaojc 
and  Dr.  I'riclUey  found  their  aerial  contents  vci 
diflerenC  from  thofc  of  genuine  lavas. 

The  Itone  called  ivncken  has  often  been  take] 
for  induraied  volcanic  alhcs;  decayed  traps,  aai 
porphyries,  for  pouzzolana.  Real  p\iniicc  is  ii 
deed  volcanic;  iSuc  it  is  olren  found  at  great  di 
tances  from  the  places  that  gave  it  birth  ;  hollo' 
formed  on  the  tops  of  hills  by  water,or  by  ihephen 
forfheltcr,  have  been  taken  for  the  mouibs  of  vi 
canos,  from  which  flrcanis  of  lavas  have  ilTi 
fufficient  to  cover  countries  fome  hundred  rail 
in  circumfi;r'-nce,  though  ihctc  were  often  buCi 
few  feet  in  diamc'crj  where  no  fuch  hollows  wc( 
found  (i»d  this  is  ibe  nioft  common  cafe),  tbi 
are  fuppofcd  to  have  been  deftroyed  by  fome  All 
fcqucnt  revolution ,-  where  the  pretended  Ian 
alternate  with  marine  exu-via^  this  is  anrititui 
to  fuccclBvc  atccrnating  revolutions.  Tbc  fal 
limity  and  tnarvclloulnef's  of  thefu  Ilupett4 
opcraiions  fuperfcjc  the  ncctdiry  of  provi 
them;  ycr,  even  in  works  proUffcdly  dcGgned 
excite  thefc  ctnotjons,  it  is  a  rule,  ncc  Drw  iiUt{ 
hijl  di^nus  •Lindue  nedus^  much  lefs  fhotJd  ibi 
rcvoluiiotiary  ptiticiples  be  idmitteO  in  raw 
I'hilofophy  \  regularity  and  unilbiniity  being 
great  character  of  ihc  operntioni  of  nature, 
Jefs  (heir  vcdtgcs  be  fully  tod  ucoatcflibly 
blillicd. 


fs  de      r 
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Let  it  not  be  thought  prerumptuous,  m  ti 
who  have  not  fcen  living  volcanos,  to  tontell 


fufiils  with  thole  who  h-w 


inplatcti  ihol'e 


great  pheno- 


volcaiitc  charade 
long  and  often  conn 

mena;  for,  the  nioft  ingenuous  of  thole  who  ha' 
beheld  thefe  eruptions  ackno.vledge  that  very  lit- 
tle IS  to  be  learned  from  thcni.  Coilini,  who 
twice  afccndcd  Vefuvius  and  wicnelfed  its  erup- 
,  tions,  complained  that  he  was  thereby  no  way 
I  forwarded  in  volcanic  knowlcdg^e.  Strange  af- 
6rms  that  the  vie.v  of  exiinit  volcanos  is  much 
more  inftru^'livc.  "  The  phienomena  of  recent 
*•  volcanos  (fays  he)  are  very  liirie  calculated  to 
"  give  us  much  iiiftruition.  A  few  days  tour  in 
"  luch  countries  as  Auvcrgne,  Vclais,  and  the 
*'  Venetian  ftate,  arc  worth  a  fevcn  years  apprcn- 
*'  ticcfhip  at  the  foot  of  Vefuvius  or  ^tna." 
In  cffcft,  lavas,  pouzzolana,  tufas,  he.  may  as 
well  be  examined  at  a  diftancc  as  in  the  neigh- 
bourhood of  volcanos,  and  are  generally  brought 
to  diftant  countries  as  objefts  of  curiofity  ;  but 
amygdaloids,  and  decayed  porphyries,  and 
wackens,  which  bear  a  ilrong  refemblance  to 
volcanic  produfts,  are  not  much  attended  to, 
nor  commonly  known  by  volcanic  obfervers,  and 
hence  when  they  quit  real  volcanic  countries,  and 
meet  thefe,  they  iiiiftake  them  for  thofe  produfts 
to  which  their  eyes  were  accuftomed,  and  from 
theories  poffibly  very  fublime,  but  perie^tly  ro- 
mantic. 

Sir  William  Hamilton  dlfcovcred  a  few  frag- 
ments of  bafaltic  columns,  ejefled  by  Mount  Ve- 
fuvius during  the  eruption  of  i  779.  This  Baron 
Vclihcim  deems  a  ftrong  proof  of  his  theory; 
namely,  that  bafalts  are  formed  by  ctyftalliza- 
'0  the  bottom  of  volc;inos  ;  to  n:ie,  however, 
«  g  3  « 
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it  fccms  a  dcc'ifivc  proof  of  Mr.  Wcnwrt  i 
nbn,  that  baiah-i  ^iid  traps  are  lhe.mo:her-llo 
(ihou^h   not  fo!clv)  o(   Uvai;  for,  in  the   fin 
place,  it  is  jilain  tbefc  columns  were  not  formq 
by  fudden  refrigcralion,  as  Mr.  Uolomipo  prfl 
tends;  and,  in  the  rcxt  place,  it  is  evident  tbf 
tills  volcanu  being  us  yet  in  its  vigour  (for  it  ba 
not  cooled  fince  1777),  the  ejcded  bafalt  eouT 
not  have  been  iornied  b)  ciyHollization  on  o 
ing  ;  nor  can  it  be  luppolcd  to  have  been  forr 
in    any   anticnt    period,    as   the    lavns   aiitteiitl 
formed  rauft  have  bi.-cn  long  before  difgorgcd  i 
the  many  eruptions  that  tuuk  place  fince  163! 
The  moll  probable  accotir.r,  ihercforc,  that  Cfl 
be  given  of  it  is,  thar,  as  the  volcanic  fire  yn 
fcoups  out  the  mountain  to  greater  depths,  it  : 
Lfl  defcended  to  Ni'puinian  Hones,  which  und 
then  remained  uniouched  ]  what  adds  great  pra 
bability  to  this  conjecture  is,  thar  Gtoeot  a 
prdly  remarks  that  piirt  of  it  was  unlouchcd  \ 
6rc.     Lithol.  VVfuvian.  I.IX. 

It  has  been  obfcrvcd,  that  bricks  and  carihei 
ware  emit  3  clear  found  when  ilruck,  and,  as  I 
fait  hni  aifo  this  property,  fonic  have  tfaoi^1| 
this  a  proof  of  its  having  had  a  volcanic  ongi] 
not  recollCC^i^g  rhat  common  roof-lUtcs  poHol 
ihit  ptopeity,   and  many  lime-noncs,   ai  Ml 
tfauflure  obfccvrd,  and  particulaily  thofc  of  iW 
mountain   of  St.    Barbc  in    Provence,-  ^5  Ro 
lour.  p.  31 ;  and  even  lUlaflitcs,    Lalius,  /' 

■  The  magnctifiij   of  feme  bafalw  apjtWH 
feme  a   proof  of  vulcanity ;  but  all  bufalti  1 
notQiagnetic.  Baron  Vclihcim  tclUushe  (card 
|i>ct  one  in  a  ihoufand  th^t  was  fo ;  but,  if  rb^ 
iW  were,  this  property  would  not  dcctdc-U 
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origin,  for  many  flones  arc  ninanctic  which  no 
one  prcicnds  to  be  volcanic.  For  inftancc,  gar- 
nets, hornnlcndcs;  the  ihorls  founil  near  Gcne- 
vii,  and  ihc  nietallitcrous  Hone  of  Born. 
I  Bcrgm.  Jour.    1789.  p- 607. 

There  is  another  lyflem  which  attributes  not 
only  to  baftlts,  but  to  all  ftoiiy  fuUfl;inces,  an 
igneous  oiigiii;  it  is  that  of  !.a?.3ro  Mora,  re- 
vived, and  wonderuilly  improved,  by  Dr.  Hut- 
ion,  of  Edinburgh,  well  known,  by  his  excellent 
Eflay  on  the  Origin  of  Rain.  This  may  be 
called  the  fiuionic  fyftcm.  1  have  endeavoured 
to  lliew  hs  fallacy  in  a  paper  lately  read  to  ihc 
Royal  Iiifli  Academy,  which  will  appear  in  the 
next  volume  of  its  Tranfaiflions. 

All  thai  has  been  hitherto  faid  tends  to  dif- 
provc  the  igneous  origin  of  balalts,  and  cunfc- 
quently  to  evince  its  production  in  the  motft 
way,  as  there  is  no  medium  between  the  one  and 
the  other;  I  Ihatl  now,  hoivever,  Itaie  a  few 
reafons  that  point  dirciSly  to  a  Neptunian  ori- 
gin. 

ifl,  It  is  well  known,  to  ihofe  who  occupy 
themfclves  with  mincralogtcal  rcfearchrs.  that  in 
fianes  corapofid  ot  three  or  fuur  ingredients, 
tranStions  or  gradations  are  frequently  obfcrved, 
from  the  more  iimple  to  the  more  coiupuund,  or 
vice  vtrfil,  or  from  one  fpecics  oi  ilone  to  nno- 
ther  that  bears  it  a  kindred  relation  ;  fo  that,  if 
any  of  the  terms  of  the  tranCtion  be  of  vc^leanic 
origin,  the  whole  graduating  ferics  niuft  be  of 
the  fmie  origin  ;  and,  if  any  of  the  terms  be  de- 
cidcdiy  NciHunian,  the  whole  fcries  mull  be 
Neptunian.  This  ingenious  and  convincing  mode 
of  invclligation  was  difcovcrcd,  and,  in  this 
pily  applied,  by  Mr.  SVerncr,  on  the 
C  g  4  luoun- 
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mouQtainsof  Scbeibenbeig.  Here  gaeifs  formt 
ihe  lowed  llraium  or  bafis  of  (be  bilt.  Oo  this 
a  quartzy  fand  immediately  repofcs,  wbicb  ij 
indii'puiably  of  Neptunian  origin,  if  any  (lone 
be  fo ;  immediately  over  this  land  there  lies  a 
flratum  of  clay,  much  blended  with  fand  ;  above 
that  the  clay  is  »efs  fandy  ;  above  ihat  it  become* 
harder;  [lill  higher  it  is  found  mixed  wiih 
wacken ;  flill  higher  the  wacken  becomes  har- 
der ;  and  (lill  higher  it  pallcs  inio  bafalt.  Who 
does  not  fee  that  (his  whole  graduating  frries  of 
foiiils  invift  have  had  a  common  t.^rigin,  and  sll 
to  ha\r  bttn  formed  in  the  lame  fluid  ?  and  ler 
it  be  cunlidctcd,  that  wacken  mull  have  been 
formed  in  the  ir.oiii  way  ;  for,  in  fire  it  becomes 
remarkably  cdlular.  Befides,  branches,  leaves, 
and  roots  of  trees,  have  frequently  been  found  id 
it.  In  various  other  inflanccs,  bafalt  or  trap  has 
bei:n  iDiind  to  pals  into  argillites  and  fandflones, 
both,  cnnfcfiediy,  of  Nc[.tijnian  origin. 

sd,  Dr.  BtcUloes,  in  the  Pbilofophicai  Tranfec 
tions  inr  1791,  has  fhcvvn  (though  with  a  very 
different  intintinn)  an  evident  conneaion  be- 
tween bajali,  trap,  and  granite.  They  lie,  as 
he  oblerves,  "  fo  contiguous,  and  often  fo  in- 
•|  volvcd  in  tach  other,  that  one  cannot  but  fup- 
"  pofe  both  10  have  undergone  the  lame  opcra- 
«'nonsol  nature  :it  the  fdmc  lime;"  a  concretioo 
of  this  Ion  extorted  from  Ferbcr  an  avowal  that 
bafilt  might  be  i-roduced  in  the  moifl  way. 
Italy,   16  letter. 

3d,  home  irregular  bafahic  pillars  were  1 
ddcovered    in     Bohemia,    confining    indurate^ 
marl,  with  the  inipreffion  of  a  veguablc  rclea 
bli.ig  ceraflium,  or  ali>ine.      i  thy.  Ann.    i 
P-  70.     The  confequence  is  obvious.     The  grci 
ftumbiing 
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ftumbling- block  in  the  way  of  this  theory,  and, 
indeed,  of  every  other,  is  the  difficulty  of  ac- 
counting for  the  regular  formation  of  the  prifms. 
It,  however,  is  much  eafier  accounted  for  in 
this  fyfteni  than  in  the  volcanic,  as  we  can  pro- 
duce many  inftances  ot  fimilar  prifms  in  foflils 
undouhicdiy  formed  in  the  moift  way,  and  none 
at  all  of  any  u'ldoubledly  formed  in  the  dry.  This 
form  feems  to  mc  to  proceed  from  the  fuddcn 
burfting  of  bafaltic  malTes,  whether  from  drying, 
or  the  abforption  o[  ;iir,  1  ihall  not  decide.  This 
opinion  is  founded  on  the  following  reafons  ; 

I  ft,  In  a  heap  of  ftones  of  the  fpecies  called, 
in  Dublin,  Black  ^tarry-Jiane,  cxtra^cd  from  a 
quarry  near  Palmcrflown,  and  dcfcribed  in  my 
Elements  of  Mineralogy  under  the  name  of  Ca/pf 
Mr.  Gandon,  the  celebrated  architcft  of  moft  of 
our  public  edifices,  difcovered  one  lying  under 
feveral  others  in  the  area  of  the  Cuftom-houfe, 
which  h.Hl  butft  (ince  it  was  brought  there  into 
regular  pillars,  fome  of  an  hexagonal,  and  fome 
of  an  oftagonal  form,  and  fome  articulated  ex- 
adtiy  like  the  pillars  of  the  Giant's  Caufeway. 
Thefe  pillars  were  at  firll:  about  fix  inches  long, 
and  one  fourth  of  an  inch  in  diameter,  but  after- 
wards accidentally  broken  when  removed  to  his 
apartment ;  in  this  ftare  1  have  feen  them.  One 
of  our  commiflioners  of  the  revenue  faw  them 
before  their  removal.  This  ftone  refcmbles  ba- 
falt  fomewhar  in  its  compofition,  but  contains  a 
much  larger  proportion  uf  calcareous  earth,  and 
a  much  fmallcr  of  iron, 

zd,  Mr.  Dolomieu,  in  the  province  of  Vola- 
tcrra,  found  micaceous  marls  to  aflunie  a  prif- 
^atic  form  or,  drying.  Near  Cape  del  Bovc  he 
found 
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found  tufas  fplit  into  regular  hexagonal  pillars, 
fix  or  feven  feet  long.  Mr.  Strange  difcovered 
granitic  pillars  in  the  Euganeon  mountains,  un- 
doubtedly formed  in  the  lame  manner.  Columnar 
porphyries  have  fcvenil  times  been  obfcrvrd.  We 
fliould  therefore  no  longer  wonder  at  feeing  ba- 
faltic  pillars  formed  by  the  fame  accidents. 


Meljifij. 
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Of  the  Chemical  Analylis  of  Earths 
and  Stones. 
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1  H I  S  fubjcft,  treated  in  its  full  extent, 
would  require  a  particular  account  of  the  man- 
ner of  analyzing  not  only  each  psrcicular  genus, 
but  ailb  nioft  of  the  various  fpecies  contained  un- 
der thole  genera  ;  it  is  ealf'  to  fee  this  would  re- 
quire an  immenfe detail ;  my  intention,  therefore, 
is  to  confider  thefe  foffils  abftraftedly  from  all 
externa!  charatters,  and  folely  in  their  rclatioo  to 
chemical  agents,  particularly  to  fpirit  of  nitre, 
and  the  vitriolic  acid. 

In  this  point  of  view  they  may  be  divided  into 
fcvcn  cbiles  : 

ift,  Thofe  that  are  wholly  or  partially  folu- 
ble,  and  with  effcrvefcence,  in  nitrous  acid, 
whofe  fpecific  gravity  is  1,4,  or  higher. 

ad,  Thofe  that  are  infoluble  in  nitrous  acid 
1,4,  but  wholly  or  partially  folublc,  and  with 
effcrvefcence,  in  nitrous  acid  i,2j,  in  the  tempe- 
rature of  fio'*. 

3d,  Thofe  that  are  infoluble  in  fpirit  of  nitre 

nitrous  acid  1,35,  but  totally  or  partially  fo- 
lubl;. 
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lubte,  and  with  efFervcfcencc,  in  fjiirit  j 


4th,  Thofe  ifaat  are  foiuble  in  fpirit  of  nitre, 
in  the  temperature  of  the  atmofpbcre,  but  with- 
out effervcfcence. 

5th,  Thoic  that  are  foiuble  in  the  nitrous  add, 
without  cffervefccnce,  but  only  in  ihe  tcmpcr»- 
ture  of  from  150°  to  180°,  or  higher. 

6th,  Thofc  that  do  not  effcrvefcc  with  the  ni- 
trous, but  effervefcc  Ilighcly  with  the  concen- 
trated vitriolic  acid. 

7lh,  Thofc  ihat  are  infoluhle  both  in  the  ni- 
trous and  vitriolic  acid,  or  only  very  llightly  fo- 
iuble, and  with  little  or  no  effervcfccncc,  without 
particular  ma^iagenienr. 

Before  earths  or  llones  are  fubjefted  to  this  t< 
they  fhuuUi   be  reduced  to  powder.     Earths 
particular  tbould  be  boiled  in  lixieen  times  tbi 
weight  of  water,  to  difcover  their  faline  conteoi 
dlliillcd  to  difcover  thtir  volatile  ingredients,  and 
gradually   heated    to  redncfs  in  a   covered,  and 
afterwards  to  whiienefs  in  an  open  crucible  foj 
half  an  hour,  to  obftrvc  their  change  of  coloi 
and  lofa  of  weight;  both,  as  circumllanccs 
dicate,  may  be  piojcifled  on  melted  nitre  hcat< 
to  red ne Is,   to  difcover  whether  they  contua  ll 
carbonaceous  principle. 

In  the  prcfcnt  ftate  of  mineralogical  km 
ledge,  analyfis  is  become  an  objedV  ot  complii 
ted  attention,  as  notice  mutt  be  taken  of  the  oi 
Cdrths  already  enumerated  ; — five  acid*,  namely 
the  vitriolic,  marine,  fpatrv,  phofphoric, 
boracic; — five  metallic  fubftances,  iron,  tnaoi 
nefr,  nickel,  cobalt,  and  copper. — Not  that 
theic  arc  c%'cr  found  in  any  compound,  but^ 
being  uaccrtaJQ  which  of  tham  m»y  occur. 
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of  them  can  be  overlooked  in  general  analytic 
formulas. 

The  combinations  of  the  tungftenic  acid  I  re- 
fer to  the  fourth  part  of  this  treaiife. 

Btforc  any  an.'.iyfis  ii  aucinpted,  ihc  following 
fubllmces  (hould  be  procured  in  fufticicnt  quan- 
tity, and  in  the  greatelt  purity  :  concenttaied 
vitfiolic  acid  of  ihe  fpecific  gravity  of  i,S,  fpi- 
rit  of  nitre  1,400.  1,250.  1,110.  fpirit  of  f^it 
l)iz,  didilled  vinegar,  pure  vegetable  alkali, 
crytliillized  foda,  Pruffi.in  alkali,  caullic  and 
mild  volatile  alkalis,  common  liine-watcr,  llron- 
thian  lime-water,  barytic  lime-water,  acetared 
and  nirrated  baryies,  folutions  of  nitrated  calx, 

I  nitrated  mercury  and  niirJtcd  CU'cr,  fugsr  of 
lead,  purified  chalk,  and  fpirit  of  wine,  with 
plenty  of  diftiiled  water. 


I  Of  Stones  and  Earths  eafily  foluble,  not  lefsthan 
400  Grains,  ftiould  be  employed  ;  but,  of  th« 
difficultly  foluble,  200  may  be  fulBcicnr. 


Filcres  formed  of  unlized  paper,  and  of  dif- 
ferent dimenlions,  Ihould  be  had,  dried  in  the  rein- 
.peracure  of  So",  greafcd  at  the  edges  with  melted 
I  tallow,  and  weighed  ;  their  weight  after  burning 
I  Ihould  alfo  be  known  and  noted. 

The  mouths  of  ilie  larger  veflcis  fiioulJ  be  fur- 
rounded  with  wax,  and  a  waxen  fpouc  contrived 
in  the  pare  out  of  which  the  liquots  are  id  be 
>oured. 
Silver  crucibles  (hould  be  employed  whenever 


»lie  heat  required  will  permit  their  ufe. 


Other 
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Other    circumftances^   commoni/    known, 
omit. 

Every  ftep  of  the  procefs  fliould  be  regiftered 

as  Toon  as  taken. 


§1. 


Of  Stones  or  Earths  wholly  or  partially  foluble, 
and  wiib  Effcrvcfccnce  in  Spirit  of  Niir^ 
wbofc  Specific  Gravity  is  1^4  or  higher. 


1.  Stones  which  when  pulverized  arc  foon 
entirely  Iblubic  in  a  heat  below  So",  and  with 
fervefcencc  in  fpirit  of  nitre,  whole  fpecific  gra? 
vity  is  1,4,  ni  the  temperature  of  60",  and  whofc 
folutiun  is  colourlefs,  arc  richer  entirely  caica 
reous,  or  conlid  partly  of  calcareous,  and  partUr 
of  muriatic  earths  combined  with  fixed  air.         " 

2.  Hoxcvcr,  there  are  fcarce  any  Aoncs 
thcpuri.lt  calcareous  f|>ars  that  arc  fo  circui 
fianced  ,  mu;!  othLT  Hones  of  the  calcareous 
rii*  li:m-  liiiiK-  I. Aliment  undiflblved,  or  afford; 
fo,ii'.^s::jL  uiruid  iolution,  or  ate  flightly  difc 
lui;;'.-:. 

3.  ]  !,.:  inrnU/jlercfiduum  rtiay  cooCft  of  mil 
b„r  -  ■.■■■  \\\i  nitiian,or  of  cither  or  hoih  of  thi 
d  '  'I  tM^ii  the  vitriolic,  or,  perhaps,  oil 
aLi ..,  .1  ol  calcareous  earth  combined  with 
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viiiiolic  acid  ;  but  mod  commonljr  it  confifls  of 
argill,  or  argill  and  fome  fand  of  the  (illccous 
kind,  coniinonly  blended  alfo  with  calx  of  iron. 


I 


Ezaminatlon  of  the  SoJutlon. 

4.  The  ftone  or  earth  charred  from  all  foreign 
vifible  ingredients,  and  dried  as  already  meti- 
tioned,  if  an  earth,  and  hardened  by  that  heat, 
it  fhould  again  be  pulverized,  weighed,  and  put 
into  a  portion  of  the  acid,  alfo  weighed  in  a  ba- 
lanced flaik,  that  the  weight  of  air  loll  may  be 
fbund  in  the  ufual  manner. 

5.  After  a  few  hours  the  folution  fliould  be  di- 
luted with  dillilled  water,  fhaken,  thrown  on  a 
fiUre,  and  the  refiduum  wafhed  until  the  water 
comes  off  taftelefs,  or  gives  no  precipitate  with  a 
mild  alkali  ;  this  refiduum,  when  dried,  Ihould 
be  added  to  No.  3. 

6.  The  folution  ihould  then  be  gently  evaporated 
f  to  a  moderate  quantity,  and  heated  with  cauftic 

volatile  alkali  as  long  as  any  precipitation  ap- 
pears ;  this  will  precipilate  the  argill  and  calx  of 
iron,  and  part  of  the  magnefia,  and  alfo  phof- 
phoric  felenite,  if  thefc  lubftanccs  cxift  in  it. 
The  precipitate  fhould  be  well  walhed  on  the 
filtre,  and  the  waihings  added  to  the  folution. 

7.  The  folution  thus  cleared  can  confill  only  of 
lime  and  feme  magnefia ;  to  feparate  thcfe,  add 
the  vitriolic  acid  as  long  as  any  precipitation  ap- 
pears, evaporate  the  liquor  to  nearly  its  original 
bulk  No.  4,  or  farther,  and  throw  the  whole  on 

rccipitate  with  dilute  fpirit  of 
waihings  to  the  folution. 

8.  The 
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8.  The  folution  can  now  coniain  nothing  buf 
magnefia,  and  fome  portion  of  felcnite  ;  eva^io 
r;ite  it  conltdctably,  the  fclcnite  will  fall  ;  throw 
this  alfo  on  the  filire,  and  edulcorate  as  before, 

9.  Evaporate  the  remainder  of  the  folution  to 
drynefs,  and  re-diffolve  it  in  pure  water,  adding 
mote  acid ;  if  nccclfary,  precipitate  the  whole 
by  a  mild  fixed  alkali  ;  dry  the  precipitate  firft 
gently,  and  then  in  a  heat  nearly  red;  its  weight 
is  [hat  of  the  mild  magnefia  in  the  lolution, 

10.  Next  proceed  to  the  fricnite  ;  this  fhould 
firft  be  gently  dried,  then  heated  10  redncls,  and 
weighed  i  100  grains  in  that  dry  ftate  conutn 
about  37  grains  of  lime;  but  the  beft  method 
of  finding  its  true  contents  is  to  deconipofe  by 
boiling  it  with  1,5  its  weight  of  cryftallizcd  foda, 
the  boiled  litjuor  will  leave  on  the  filtre  the  mild 
calx,  which,  A'afhcd,  dried,  and  heated  to  rcd> 
ncfs  for  half  an  hour,  Ihould  be  weighed;  its 
propoitioii  of  lime  is  generally  as  9  to  5. 

Examination  of  the  Precipitate,  No.  6. 

11.  This  may  confin:,  as  we  have  faid,  of  ar- 
giil,  calx  of  iron,  fome  portion  of  magnrfia, 
pholphoriited  calx,  and,  perhaps,  fonic  6ttccoui 
fubflance  which  often  pafles  iht  jiltrcs, 

la.  Let  the  precipitate  be  well  dried,  heated 
nearly  to  rednels,  pulverized,  weighed,  and 
healed  with  four  times  its  weight  of  pure  nitrous 
acid. 

i^.  If  it  contains  phofphorated  calx,  this  will 
,  be  (lowly  diflblved  in  the  common  temperature 
of  the  atmofphcre,  and  ftarcc  any  thing  clfc  will 
'    be  tak«n  up. 
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14.  To  determine  this,  drop  a  little  vitriolic 
acid  into  the  folurion;  if  it  contains  phofphoraicd 
calx,  a  precipitate  will  appear. 

15.  As  a  fmali  proportion  of  gypfum  may  alfo 
exift  in  the  folution,  to  determine  this  doubt,  let 
a  few  drops  of  nitrated  barytcs  fall  into  the  folu- 
tion ;  if  a  precipitation  arifcs  in  this  cafe,  and 
none  in  the  former  trial,  it  rauft  be  from  fome 
vitriolic  fall  in  the  folution. 

16.  If  a  precipitation  takes  place  in  both  trials, 
it  may  be  doubted  whether  it  proceeds  in  this 
laft  trial  from  the  phofphoric  acid  fingly, 
or  from  the  prefence  of  the  vitriolic  fait;  the 
doubt  may  be  decided  by  examining  the  pre- 
cipitate. 

1 7.  But  if  in  neither  cafe  a  precipitate  appears, 
we  may  be  affured  that  in  the  precipitate  No.  6 
neither  gypfum  nor  phofphorated  calx  exift. 

1 8 .  In  cafe  either  or  both  thefe  acids  be  found,' 
we  fhall  fee  in  No.  37  and  67,  how  they  an4 
their  bafes  are  feparated  and  determined. 

19.  Suppoling  then  the  four  pares  nitrous 
acid  to  be  inaftive,  or  nearly  fo,  without  the  af- 
fiflance  of  heat,  let  the  whole  be  ftrongly  and 
repeatedly  digcfted  until  the  greater  part  is  dif- 
foived ;  let  the  acid  then  be  dlftillcd  off  to  drynefs 
twice,  pulverizing  the  dried  mafs  each  time,  be- 
fore any  new  affuiion  of  acidj  and  at  laft  heated 
to  rednefs  in  the  retort  for  half  an  hour,  after 
which  the  dried  mafs  is  to  be  gently  digi^^flcd  n 
dilute  nitrous  acid,  which  will  take  up  the  argill 
and  magnefia,  leaving  the  calx  of  iron  highly 
oxygenated  ;  let  the  whole  be  thrown  on  a  fillrft 
and  walhed. 

20.  The  filired  liquor  fliould  then  be  precipi- 
d  alkali,  and  the  whole  boiled 
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to  expel  the  loofe  fixed  air^  that  may 
earth  in  foltition. 

21.  This  precipitate  fliould  ihcn  be  chrown 
a  filcre  waflied,    dried,    heated  to  rcdiiclk, 
weighed, 

22.  Then  pulverized  again,  treated  for  a 
hours  with  eight  or  ten  times  its  weight  ot  difii 
vinegsr  without  heat,  to  take  up  the  roagni 
if  auj,  and  ^lircd. 

23.  The  acetous  folmion  fliould  then  be  in 
with  a  mild  fixed  alkali,  it  wiil    precipitate 
magnefii,  which    is  then   to  be  filcred,  wafli< 
dried,  heated  nearly  10  redncfa,  and  weighed. 

2^.  If  any  argiU  be  fufpeifled   to  be  contiim 
in  it,  the  vitriolic  acid  by  its  flow  folutJon 
will  detcA  it, 

25.  Argill  and  mngnefia  may  alfo  be  fepa- 
rated  by  boiling  the  whole  in  diluic  vitriohc 
acid,  and  faiurating  the  acid  exactly  by  mild 
calx,  which  will  prccipitiie  the  argil!,  but  not 
the  magnefn  ;  and  as  the  felenite  alio  falls  to  the 
liortom  on  cooling,  tiic  niagnclia  will  remain 
folution,  and  be  dil'covercd  by  thctaflc. 

26.  If  the  quantity  of  argill  be  but  fmalli 
latively  to  that  of  mugnefia ;  it  may  mofl  con' 
nicntly    be   fcparaicd  by    boiling  the  whole 
pure  cauflic  fi7:cd  ntk;ili,  which  will  take  up  th^ 
argill,  nnd  leave  the  magnefia, 

z-j.  The  ditfolvcd  Kplom  fait.  No.  25,  wilt' 
made  to  depcfKC  the  felcniic  it  may  ftlU  otmi 
by  gradual  evaporation. 

2a.  Ihc  rc(idmim  on  the  filtrc.  No.  ai, 
be  fuppofcd  to  be  pure  argil),  if  it  be  petfe 
^htiei  if  not,  it  fhould  again  be  diflblved  io 
trous  acid,  which  will  leave  che  irtw,  if  any, 
folved. 
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29.  To  remove  all  doubt  of  the  nature  of  the 
Zf^\\i,  ic  may  be  cfliiycd  with  boiling  caiiOic  fixed 
alkali,  whicii  diflblves  argill,  but  not  largon'ia. 

50.  The  calx  of  iron.  No.  ig,  Ihoulti  then  be 
roa/led  with  a  tiitte  wax  for  a  quarter  of  an  hour 
in  a  red  heat,  it  xvill  theieby  be  fo  far  reduced 
as  10  be  magnetic,  and  contjln  about  70  per  cu 
of  metallic  iron. 

In  many  cafes  where  metallic  fubftanccs  arc 
fully  dilfngaged,  and  the  foluiion  coloured  by 
them,  they  may  be  precipitated  by  the  Prudan 
alkali,  as  will  be  feen  No.  95. 


Examination  of  the  Undiflblvcd  Refiduum,  No.  3. 


31.  This  refiduum  wa(hcd,  dried,  heated  to 
rednefs,  and  weighed,  is  firft  to  be  eflayed  for 
flronchian,  by  trciiting  it  with  fpirit  of  nitre  1,4, 
diluted  with  its  own  welghr  of  water;  whatever 
diflblves  in  this  acid  with  efJcrvcfcence,  without 
the  al^Rance  of  heat,  is  mild  llronthiant  the 
folutlon  fhould  then  be  diluted  and  fiincd,  and 
the  depofite  on  filtre  wafiied,  dried,  and  added 
to  the  remainder  of  the  undilfolved  refiduum. 

The  filtred  liquor  fliouid  then  be  gently 
evaporated,  and  fct  to  cryHallizc,  and  the  cryflals 
redilfolved  in  about  their  own  weight  of  water, 
in  the  temperature  of  66",  as  cryftajlization,  and 
foUition  in  this  quantity  of  water,  of  that  tempe- 
rature, are  additional  proofs  of  ftronthian  ;  the 
fulution  of  the  cryftals  (lioultl  then  be  precipi- 
tated by  mild  foda,  the  precipitate  wafhed,  dried. 


fan  hour,  and  weighed, 
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33-  After  cflaying  the  refiduum,  No,  3,  ftff 
fttonthian  ;  wlieiher  it  be  found  or  not,  let  it  be 
efiayed  for  baryics,  by  fpirit  of  nitre  1,4.  diluted 
with  four  or  five  times  its  weight  of  water  ;  if  an 
eflervefcence  then  arifes,  and  not  before,  we  may 
be  affured  the  refiduuni  contains  mild  bar)'te>» 
which  is  to  be  extracted,  as  Ihewn  No.  32;  the 
barytic  folution  ftiouid  cryftallizc,  but  the  cryf- 
tals  require  many  times  their  weight  of  water,  to 
diffolve  them  ;  a  circuiiiflance  which  diftinguifhcs 
them  from  thofc  of  fironihian. 

54.  The  refuluum  Ihould  next  be  efiayed  for 
argill  by  repcatt;d  digcftion  in  ftrong  nitrous 
acid,  abAra^ing  that  acid  by  didillation  (o  dry- 
nefs,  as  in  No.  19,  and  diiTolving  the  reGduum 
in  dilute  nitrous  acid ;  thus  the  adhering  calx 
of  iron  may  be  fepaiated  as  there  Ihewn. 

35.  The  fubftances  undifiblved,  after  the fe  ef- 
fa)S,  may  be  either  g)'pfum,  barolclcnite,  fili- 
ceousfand,  or  calx  of  iron;  to  fcparate  thefc  let 
this  rcfiduum  be  walhed,  dried,  and  mixed  with 
two  and  a  half  times  its  weight  of  aerated  foda 
deprived  of  its  water  of  cryflallization;  and  the 
mixture  roafted  for  an  hour  or  more,  in  the 
loweft  red  heat,  in  a  crucible  covered  by  another, 
then  fufficientJy  waflied  on  a  filtre,  and  dried. 

36.,  The  filtred  liquor  ftiould  with  the  waft* 
ings  he  fonicwhat  evaporated,  faturatcd  with 
marine  acid,  while  any  efTervcfccnce  arifes,  then 
farther  evaporated,  and  filtred,  a  filiceoiis  fub- 
llance  is  often  thus  deteiSed,  which  {hould  be 
dried,  heated  to  redncfs,  and  weighed ;  argiU  it 
alfo  often  thus  had. 

37.  The  remainder  of  the  filtred  alkaline  li- 
quor ihould  thcQ  be  diluted,  and   cllayed    for 
vittiolic 
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vitriolic  acid  by  nirratcd  or  muriated  barytes, 
the  barofetenite  precipitated,  waihcd,  dried,  ig- 
nited, and  weighed,  will  determine  the  quantity 
of  vitriolic  acid  in  the  folution,  as  barofclcnite 
thus  made  contains  one  third  of  its  weight  of 
vitriolic  acid,  of  the  fame  flrength  as  that  in 
tartar  viiriolate. 

38.  Wc  now  recur  to  the  dried  depofite,  No. 
35  ;  this  fliould  be  treated  with  nitrous  acid, 
which  will  take  up  the  barytic  and  calcareous 
earths,  if  any,  and  poffibly  fome  portions  of  argill 
and  iron,  ixom  which  the  foluiion  fliould  be  freed 
by  cauflic  Tolatile  alkali,  and  fikratton ;  thefe 
are  to  be  feparated  from  each  other,  as  in  No.  54. 

39.  The  filtrcd  liquor  now  contains  nothing 
but  calx  and  barytes. 

40.  Thcl'e  may  be  feparatcd  by  precipitation, 
by  the  vitriolic  acid  which  will  lorm  a  mafs  of 
barofeleniie  and  gypfum ;  hot  water  will  gradu- 
ally take  up  the  gypfum,  but  leave  the  barofe- 
leniie; the  water  gives  up  the  gyplum,  by  eva- 
poration to  drynefs;  the  dry  iiials  fliould  be 
heated  to  rcdnefs,  weighed,  and  treated  as  in  No. 
10,  a.id  the  barofelenite  as  in  No.  37. 

41.  After  thcfefeparationsnothingbutihecals 
of  iron  and  filex  can  remain;  the  calx  of  iron 
fliould  be  taken  up  by  marine  acid,  or  by  aqua 
regia,  and,  being  filired,  rhe  filex  will  remain  on 
the  filtre,  which,  when  dried,  fliould  be  heated 
to  rednefs,  and  weighed.  The  martial  folution 
fliould  be  precipitated  by  cauliic  volatile  alkali, 
which  fliould  be  treated  as  in  No.  19  and  50. 

42.  If  the  fluor  or  boracic  acids  be  fufpefted  in 
thefc  flones,  how  the  former  may  be  deieifted 
will  be  fliewn  in  No.  7z,  and  the  latrcr  in  No.  Si, 
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If  the  marine  acid  exifts  in  them,  it  will 


be  lound  in  the  folution  No.  4,  and  may  be  pre> 
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cipjtawd  by  the  folution  of  nitraicil  filvcr, 
which   33j  grains  contain,    when  heated  beloi 
rcdnels,  as  much  matine  acid  as  loo  grains  i 
common  fait  44. 

100  pans  luna  cornua,  diicd  in  the  tcinpd 
ratine  of  213",  ccntains  16  grains  cf  nitriiv 
acirt,  and  ^  of  water. 


§11. 


45.  Of  Stones  infoluble  in  Spirit  of  Nitre  l^ 
but  wholly    or    partially    lolubic,    and 
Effervcfcencc,  in  Spirit  of  Nitre  1,15,  \a  lb| 
Ttmpcrature  of  60°. 

46.  Thcfe  floncs  are  of  the  ftToiithiati  genu 
but  may  contain  a  mixture  of  barytes,  barc^elenii^ 
g)  pfum,  argillf  cslx  ot  iron,  and  iiicx. 

47.  How  flrontiiiiin  barytcs  and  aigitl  IhouU 
be   icp3ra:eci,     nii>y    be   lecn   from  No.   31 

^'o  35- 

4^.  Ho'.vgypfuni,  barofclcniic,  calces  of  iron 
and  fitcx,  may  be  diUinguiU'.cd  and  fcparaied,  ha 
been  flicwn  trom  No.  35  10  41  incjufivcly. 

49.  The  nitrous  acid  1,25  may,  aiyr.g  with  llJ^ 
flfonihian,  diffitve   a  portion   ot  gvpium;  tfaq 
however,  cannot  (laud  in  the  folntion  Alone  W 
liie  llronthiaii,  as  it  would  immediately  beoeci 
poled  and  a  vitriolatcd   fttonthian  formed ; 
wfiuld  precipiiatr,  and  fhoiild  be  dccompolicd  I 
calcination   with  mild  foda,  as  in    No.  35, 
alkaline  part  waflicd  off,  and  treated  for  vitri 
acid,  lilcx,  atitl  argil),  as  in  No.  36  and  37. 
4. 
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50.  The  depofite  on  the  Jilrre  from  the  alkaline 
folution  miy  then  confift  of  mild  Ihonihian,  ba- 
rytes,  and  calx,  as  alio  ot  argill,  liiex,  and  calx 
of  iron. 

jr.  To  feparate  them,  the  whole,  or  all  that  . 
is  cafily  foluliic,  Ihoulu  be  diflblved  by  tligeflion 
in  nitrous  acid;  the  digeftion  need  not  be  obfti- 
nate,  as  only  the  argill,  files,  and  calx  of  iron, 
c.^n  make  any  confidcrable  refilUnce,  and  they 
muy  afterwards 'be  treated  apart,  as  la  No  34 
and  41. 

52.  The  barytic  flronthian  and  calcareous 
earths  being  held  in  folution  tngether,  perhaps 
with  feme  portions  of  argill  and  cilx  of  iron, 
the  two  lafl:  Hiould  be  got  rid  ot  bv  precipitation 
with  cauflic  volatile  alkali,  and  afterwards  fepara- 
ted  from  each  other  by  the  means  already  often 
mcmioncd. 

53.  The  folufion  is  now  fuppofed  to  contain 
only  the  tiirce  firft  earths ;  to  alctrtain  this  point 
it  Ihould  firt^  be  well  boiled,  to  expel  (he  fixed 
air  that  might  have  been  ibforbed,  and  then  a 
fmall  portion  of  it  (flayed  with  firoinhian  lime 
water;  if  this  produces  a  precipitate  wc  may  be 
afl'ijred  that  calx  exids  in  the  folution,  otherwife 
not. 

<;4.  Ifftronihian  lime-water  produces  no  pre- 
cipitation, we  (hould  efl'iy  another  portion  of  the 
folution  with  barytic  lime-water;  if  this  produces 
a  precipitate  filronthian  lime-water  producing 
none),  we  may  infer  that  ftronthian  exills  in  the 
folution,  and  not  calx ;  but,  if  barytic  lime  wa- 
ter produces  none,  we  may  conclude  that  baryies 
only  exilla  in  the  folution ;  if  both  flronthian 
lime-water  and  barytic  lime-water  occafion  preci- 
pitates,  it  remains  dubious  whether  the  three 
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earths  are  contained  in  the  folution,  Js  this  ap- 
pearance would  take  place  if  calcareous  caitfa 
alone  exiftcd  in  it. 

55.  This  doubr,  however,  may  be  refolvedbjr 
eva[iorating  the  folution  in  a  moderate  degree,  and 
fuffcring  it  to  cool;  for,  firft,  (he  nitrated  ba- 
Tytcs,and  then  the  nitrated  ftromhian,  would  cryf- 
talize ;  the  nitrated  calx,  not.  The  nitrated  ftron- 
thian  is  fokible  in  once  or  twice  its  weight  of 
water;  the  nitrated  barytes  requires  much  more. 

56.  Or  ftill  better,  by  precipitating  the  whole 
with  vitriolic  acid,  filtering  and  evaporating  the 
remainder  nearly  to  drynels,  to  obtain  the  whole 
of  the  felcnite,  if  there  be  any,  the  dcpofitc  on  the 
filtre  will  then  be  freed  from  felcnite  by  repeated 
afFufions  of  hot  water,  and  the  folution,  by  eva- 
poration, will  dcpofite  it,  adding  fpirit  of  wine 
towards  the  end. 

57.  This  being  done,  the  precipitate  on  the 
filtre  can  now  conlift  only  of  vltriolated  fironthian 
and  barytts;  to  ftparate  ihefc,  the  diicd  mafs 
mufl:  be  heated  wiui  two  and  a  half  times  its 
■weight  of  dephlegmated  aerated  foda  to  rcdnefj, 
for  an  hour  or  more,  in  a  filver  crucible,  and  then 
the  alkaline  niaicer  wafhcd  off  on  a  filtre. 

58.  The  depofite  on  the  filtre,  ignited  and 
weighed,  Ihould  then  be  treated  with  nitrous 
acid,  which  will  hold  both  the  (Ironthian  and 
barytic  earths  diflolvcd;  the  folution,  having 
been  boiled  for  ftime  time,  may  be  heated  with 
barytic  lime-water,  which  will  precipitate  the 
iltonthian,  if  any  exiils  in  it,  if  not,  it  is  wholly 
barytic. 

59.  If  flronthian  exifts  in  it,  it  will  be  left  on 
the  filtre  in  the  (late  of  lime,  which  Hiould  agaia 
be  rcdiiTolved  in  nitrous  acid,  and  precipitated  by 
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mild  volatile  alkali;  this,  wafhed,  dried,  heated, 
and  weighed,  gives  the  quantity  of  mild  ftron- 
thian,  which,  lubcraited  from  that  of  the  mixed 
depofitc,  No.  58,  gives  that  of  the  mild  barytes. 
It  is  probable  a!fo,  that  nitrated  barytes  and 
ftronthian  may  be  feparalcd  by  cryftallization,  as 
the  barytic  part  may  be  prcfumed  to  cryftallizc 
long  before  the  nitrated  Aronchian, 


■       60.  01 


§  III. 


60.  Of  Stones  infoluble  in  nitrous  acid  1,1,  but 
totally  or  partially  folublc  in  Spirit  of  Nitre, 
whofe  fpecific  gravity  is  1,10,  and  with  effcr- 
vefcence, 

61.  Thefe  ftonesconfitl  of  mild  barytes,  with, 
perhaps,  a  mixture  of  gypfuni,  barolelenite,  ar- 
gill,  filex,  and  calx  ot  iron ;  the  barytic  part 
being  diffolvcd,  how  the  others  ihould  be  fepa- 
ralcd has  been  flicwn  from  No.  35  to  41  inclu- 
£vely. 


§IV. 
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§IV. 


63.  Of  Stone  folublc  in  nitrous  Acid,  witli  i 

or  fcarce  any,   LB'ervelcencc,  in  ibe  Tempera- 
ture of  the  Atniolphere. 

63.  Of  this  fort  I  l:now  none  but  phofpho- 
rated  calx*;  and,  as  it  may  contain  fomc  por- 
tions of  aerated  calx,  to  dfteit  this,  the  portion 
of  the  Hone  to  bt:  analyzfii  fiiould  be  wrigh^'d 
and  diiliilvcd  in  five  times  its  weight  of  nitrous 
Bcid,  and  the  lofs  of  weight,  if  any,  indicating 
the  aerated  ftate  of  the  ftone  fliould  be  noted,  the 
folution  liltred,  the  reliduum  on  the  filtre  walbed^ 
and  the  waihings  added  to  the  folution. 

64.  The  filtred  folution  fliould  then  be  treated 
with  cauftic -volatile  alkali,  which  will  precipi- 
tate the  phofphoraied  calx,  and  leave  that  por- 
tion of  calx  which  was  (imply  aerated  in  the  Solu- 
tion; the  phofphoratcd  calx  fbould  then  be  fepa- 
ratedby  filtration,  waflied,  dried,  and  heated. 

65.  The  folution,  now  containing  the  aerated 
calx  fingly,  ihould  be  heated  with  mild  volatile 
alkali,  which  will  precipitate  the  calx  in  an  ae- 
rated (late,  to  be  afterwards  Wa(hed,  dried,  aiid 
heated  to  rednefs  for  half  an  hour,  and  then 
weighed ;  the  quantity  of  calx  will  be  to  the 
whole  of  the  aerated  calx  as  5  to  9.     If  magnefia 

*  Dclomias  cflKrvcfcc  more  confiderably  and  durabljr. 
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be  Turpefled,  the  folution  may  be  treated  with 
vitriolic  acid,  as  (hewn  from  No.  7  to  10  tnclu- 
fivcly. 

66.  We  now  return  to  the  phofj)horared  calx. 
No.  64;  this  fliould  be  diiToivcd  in  four  times 
its  weight  of  nitrous  acid;  after  folution,  the 
vitriolic  acid  Ihould  lie  added  as  long  as  any  pre- 
cipiuite  appears,  tlie  whole  (hould  then  be  61tied, 
and  the  felenitc  on  the  filirc  wafhed  with  dilute 
fpirit  of  wine;  the  filtred  liquor  fliouId  then  be 
coiifiderably  evaporated,  to  make  it  depoJit  the 
whole  of  the  felenite ;  the  fpiric  of  wine  may 
alfo  be  added  to  promote  its  ieparaiion,  and  the 
whole  afterwards  caught  on  a  filtre. 

67.  The  felenite  bfing  thus  expelled,  the  liquor 
fliould  againbe  nightly  diluted,  and  kept  in  a  boiling 
heat,  to  expel  the  introus  acid;  the  phol'phoric 
will  foon  after  thicken,  and  often  growpurpliflj 
from  mangancfe  contained  in  it;  the  glafs  con- 
taining it  Ihould  then  be  taken  up  and  weighed ; 
that  this  acid  is  the  phofpfioric  may  be  evinced 
by  its  copious  precipitation  of  lime-water,  by  its 
giving  white  precipitates  with  the  folutions  of 
vitriol  of  iron,  and  nitrated  mercury,  and  its  ina- 
bility 10  precipitate  the  folutions  of  nitrated  or 
niuriaied  barytcs. 

68.  'I  he  felenite  is  next  to  be  decompofed  by 
boiling  it  with  mild  foda,  as  in  No.  lo, 

69.  The  depoliic  on  the  filtre,  No,  6j,  if  any 
be,  fhould  next  be  examined  1  it  may  contain 
gypfum,  barolelcnttt,  argill,  filex,  andcalcesof 
iron,  [he  feparation  has  been  already  fliewn,  from 
No.  35  to  41. 

Phofpholite  fhould  alfo  be  diftillcd  with  its  own 
weight  of  ftrong  vitriolic  acid,  to  difcovcr   whe- 
ther it  contains  the  fluor  acid,  as  it  often  does ;  the 
fparry 


476 


1'hird  Appendix, 


fparry  acid  air  may  be  known  by  its  abforptioi 
by  moift  charcoal,  on  which  it  depofites  a  fili 
ccous  CTufl.  It  may  »llb  be  cilfaycd  for  marine  acid 
by  boiling  it  in  water,  and  examining  the  wa:e 
by  the  folutioa  of  liiver. 


§  V. 


70.  Of  Stones   that  cffcrvefcc    flightly  wicn 
Concencratcd  Vitriolic,  but  not   uith  the  N^ 
trous  Acid. 

71.  The  only  (tones  I  am  acquainted  with  ; 
the  floors  which  conlift  ot  calx  and  fluor  ad 
with  feme  mixture  of  filex  and  iron. 

72.  To  analyze  tliele  ot  any  other  {lone  fuf 
pected  to  contain  the  fluor  acid,  Ice  one  part  c 
the  pulverized  flone  be  well  mixed  with  two  j 
of  dried  mild  foda,  and  the  mixture  melted  i 
filver  crucible;  lee  the  melted  mafs  pulverize* 
be  thrown  into  warm  water,  and  digcftcd  in 
boiling  heat  in  a  pewter  vefiel,  and  then  filtered  j 
the  earthy  part  will  remain  on  the  filtre,  and 
ihoutd  be  walhed,  dried,  and  healed  to  rednefi.  ] 

73.  The  Ibliition    then  containing  the  alkali 
united  to  the  Iparry  acid  (hdVild  be  ilightly  ■ 
porated,  and  the  unlaturaicd  part  of  the  alk 
neutralized  by  dilVdled  \inegar  (as  this  will 
expel  the  fparry  acid),  and  then  boiled  to  exp 
the  6xed  air  abforbed  during  the  faturaiion  withj 
the  acetous  acid. 

74-  Thd 
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74.  The  foliition  of  fluoratcd  foda,  being  thos 
prepared,  diflblve  a  known  portion  of  acctated 
lead  in  a  known  weight  of  pure  water  (to  which 
a  little  diftillcd  vinegar  fhouid  be  added  to  pre- 
vent precipitation),  and  gradually  drop  the  folu- 
tion  into  that  of  fluorated  foda;  the  fluor  acid 
will  unite  to  the  lead,  and  immediately  precipi- 
tate;  feparate  this, precipitate  by  filtration,  walh, 
dry,  and  heat  it  to  400%  and  then  weigh  it ;  its 
weight,  minus  that  of  the  lead  and  of  the  (ilex 
that  may  be  mixed  with  it,  gives  that  of  the 
fparry  acid  contained  in  the  ftone. 

75.  To  find  the  weight  of  the  lead  and  filer, 
two  proccflbs  are  ncceffary  : 

Firft,  Mix  the  fluorated  lead  well  pulverized 
with  about  its  own  weight  of  charcoal,  place  the 
mixture  in  a  covered  crucible,  and  heat  it  to  white- 
nefs  for  a  quarter  of  an  hour ;  weigh  the  reduced 
lead. 

Second,  Take  a  quantity  of  acetatcd  lead  (or 
double,  or  treble,  iaz.)  to  that  employed  in  pre- 
cipiiating  the  fparry  acid,  reduce  it  by  fufion 
with  charcoal  as  before,  and  find  its  weight. 

76.  If  the  weight  of  the  lead  found  by  the 
■  fecond  procefs  be  juft  equal  (or  double  or  treble, 
I  if  fuch  quantities  were  ufed)  to  that  found  in  the 
I  firft  procefs,  then  the  fiuorated  lead,  No.  74, 
I  contained  nothing  but  lead  and  fparry  acid  ;  but 
J  if  the  lead  in  the  fccond  procefs  exceeds  the  pro- 
l^ortions  juft  mentioned,  the  exccfs  denotes  the 
Ijvelghtof  the  filcx  nii>:ed  with  the  fluoratcd  lead  ; 
\li  it  fell  Ihort,  the  operations  were  ill  conducted, 
^  and  fhould  be  repeated. 

77.  Another  method  of  finding  the  quantity 
of  lead   in  the  fluorated   lead  may  alfo  be  cm- 

.  f  loyed  :  let  a  quaatity  oi  acctated  lead,  equal  to 

that 
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that  ufcd  in  precipitating  the  fparry  flcid,  be 
diirolved  in  water,  and  to  this  folution  add  as 
much  vitriolic  acid  as  is  neccirary  to  precipitate 
the  lead,  then  evaporate  the  whole  to  dryneft, 
and  heat  the  dry  inafs  to  rednefs  for  near  a  quar- 
ter of  an  hour,  its  quantity  of  lead  will  be  fcvcn- 
itnths  of  the  \shole  weight, 

78.  The  depofite  on  the  filtre.  No.  72,  fhould 
next  be  exatnini'd,  and  afTiyed  for  phofphoric 
acid,  as  fhewn  in  No,  6(1;  and  alfo  by  volatile  al- 
kali, and  the  fdex  and  calces  of  iron  feparatcd, 
as  in  No.  41. 


yy.  Of  Scones  foluble  without  Effervcfcencc  in 
the  nitrous  Acid,  but  whole  Solution  re- 
quires a  Htac  of  from  iSo"  to  an". 

Sc'.  Stones  compounded  of  argili  and  unaera- 
tcd  calx,  or  magnefia,  or  eiiher  or  both  of  thefe 
earths,  combined  wiih  the  boracic  acid,  are  coni- 
prchendt'd  under  this  iiead. 

81.  To  difcovcr  and  fcpar^ile  this  acid,  thefc 
ftones,  heated,  pulverized,  and  weighed,  Hiould 
be  (lir'Tted  in  the  nitrous  acid,  to  which  con- 
cc»[ratcd  vitriolic  acid,  one  quarter  of  the 
weight  of  the  flone,  fliould  afteri.\iirds  be  akided, 
and  the  whole  gently  evaporated,  nearly  to  dry,. 
nefs,  in  a  glafs  retort;  during  the  exficcafian,  pw" 
of  the  boracic  acid  will  fublime ;  fpirit  of  win; 
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added  to  tlie  dry  mafs,  while  (lill  hot,  repeatedly, 
will  dilfolve  the  remainder  i  when  the  fpirit  of 
wine  takes  up  no  more  (which  will  be  known  by 
evaporating  it  to  drvnefs),  w^icr  (hould  be  added 
to  detach  the  mais  frojii  tjic  retort,  and  the 
whole  thrown  on  a  filtre,  vJjOicd,  dried,  and 
mixed  with  2,5  its  weight  of  dried  mild  foda, 
and  heated  to  rednefs  for  one  or  two  hoursj  then 
thrown  on  a  fiUre  and  wa(hcd. 

Sz.  The  filtred  liquor,  faturated  with  an  acid, 
and  boiled  to  expel  the  fixed  air,  and  gradually 
evaporated,  will  dcpofit  the  filiceous  and  pof- 
fibly  the  argillaceous  matter  ir  may  contain. 

83.  The  walhed  mafs,  No.  81,  fliould  then  be 
dried,  diffolved  in  nitrous  acid,  and  heated  with 
caullic  volatile  alkali,  to  precipitate  the  srgill 
and  part  of  the  magnefia  !t  may  contain ;  and 
iben  proceed,  as  (hewn  from  No,  6  to  30. 


84.  Of  Stones  Infoluble  in  Acids,  without  parti- 
cular Management,  or.  at  It-iift,  fcarcely  iolu- 
blc,  and  with  little  or  no  Effcrvefcence.  Of 
this  Sort  arc  moft  of  the  Scones  of  the  Muria- 
tic, Argillaceous,  and  Siliceous  Genera,  and 
alfo  Gypfutn  and  Barofelenite. 

85.  All  thefe,  even  the  fofter,  are  much  more 
eaiily  decompofed  when  their  piirts  arc  difinte- 
gtatcd  by  torrcfaftion,  in  a  low  red  heat,  wiih 
twice,  or  twice  and  a  half,,  their 


eight  0 


mild 


480 


Tlird  Jppmdixl 


mild  foda,  avoiding  fufion,  but  the  hardeA,  u 
ilie  precious  ftoncs  may  be  even  mellcd  with  6x 
cr  eight  times  their  weight  of  cauflic  fixed  alkali, 
and  one  or  other  of  thcfc  operations  (hould  be 
repeated  until  thcTiliccous  part  of  the  ftonc,  af- 
ter digeflion  in  aqua  rcgia,  and  fubfequcnt  ror- 
refa^ion,  becomes  white,  and  perfedly  vitrifies 
with  its  own  weight  of  fixed  allcoli,  with  cffer- 
vefcence,  or  abfoluteiy  refufcs  to  do  fo,  and  thus 
appears  to  be  adnmantine. 

86.  1  he  torrefied,  or  melted  mafs,  if  whitifli, 
contains  but  little  of  any  metal ;  if  bluifh,  pro- 
bably mangancfe ;  if  grecnilh,  mangancfe  and 
iron  i  it  fhould  then  be  well  pulverized,  thrown 
on  a  filtrc,  and  treated  with  pure  water,  until 
the  water  comes  off  tallclcfs.  Many  faturatc  the 
alkalized  niafs  immediately  with  nitrous  or  ma- 
rine acid,  inftead  of  water  ;  and  often  this  is  ad- 
vaniageous  and  proper,  as  all  the  folublc  earths 
are  then  in  a  greater  Hate  of  divifion,  and  con- 
fcqucnlly  more  cafily  foluble ;  but  it  may  alfo 
happen,  that  the  ftone  contains  the  vitriolic  acid, 
which,  during  torrefaftion,  with  the  alkali, 
unites  with  this  alkali,  and  alfo  calK,  or  barytn, 
ormagnefia;  when  the  whole  is  afterwards  dif- 
foivcd  in  the  nitrous  or  marine  acids,  a  double 
decompolition  in  this  cafe  tnkes  placc>  and  tho 
fclenite  or  barofelenitc  arc  re-produced.  Heoce 
the  former  method  is  in  general  the  fafcft. 

87.  The  alkaline  folution  fhould  be  duly  eva- 
porated if  too  aqufous,  and  faturated  with  ni-^ 
trous  acid,  even  lo  a  (light  cxccfs;  the  Gliceou^ 
part  of  the  fioncwillthus  be  precipitated  frctjucntlli 
in  a  gelatinous  form  ;  and,  to  haflen  its  precipH 
ration,  it  fhould  be  heated  to  liici'.  and  gradiM 
illy  evaporated  to  a  confidcrable  degree;  foinq_ 
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argill,  alfo  taken  up  by  the  alkali,  often  thus  is 
dcpofittd.  The  neutralized  liqnorftiould  then  be 
iiitrcd,  the  depofit  walhed,  and  dried,  and  the 
filtred  liquor  elTiyed  for  vitriolic  acid,  as  in 
No.  37. 

88.  The  depofues,  No.  87,  may  confift  of  ii- 
lex  and  argil!,  which  arc  bert  (eparaicd  by  boiling 
in  the  vicriolic  acid,  and  precipitating  the  foiii- 
tion  by  mild  volatile  alkali  ;  the  argill  thus 
found,  to  be  dried,  heated  to  rednds  for  half 
an  hour,  and  weighed,  or  eflayed,  for  jargonia, 
as  already  mentioned  ;  the  lilex  alfo  to  be  heated, 
and  weighed,  as  before  (hewn. 

i.  We  now  proceed  10  the  filtred  mafs,  No. 

86  \  this  may  conlid  of  mild  calx,  ftronthian, 

"larytcs,  magnefia,  argill,  jargonia,  adamantine, 

fides  fome  remains  of  filex,  with  calces  of  iron, 

anganefe,   or   nickel,    or  fome  undecompofed 

part  ot  the  original  t^onch 

9D.  To  feparatc  thefc,  or  as  many  of  them  as 

,exill  in  the  (lone,  treat  the  whole  with  aqua  re- 

;ia,  formed  of  two  parts  marine,  and  one  part 

'trous  acid,  in  a  retort,  and  boiling  beat,  re- 

leatedly  cohobaEing,  or  adding  Irelh  acid,  until 

the  whole,    or  nearly  the  whok',    if  polBblc,  \% 

diflblvcd  i  what  cfcjpcs  folution  may  be  either 

filex  or  adamantine,  which   may  be  decided  bjr 

its  fufibility  or  infufibility  with  6xcd  alkalis.     If 

Sydncia  be  fufpefled,  it  may  be  difcovcred  by 

its  folution  in  pure  marine  acid,  precipitation  by 

water,  and  other  teds  of  that  earth.     If  any  con* 

l^crable  part  of  the  Itone  lias  efcaped  decompo- 

Ition,  it  Ihoutd  agaia  be  torrefied  with  ti.(ed  ul- 

lis. 

91.  The  foluble  earths  being  thus  held  in  fo- 
'       ,  the  colour  of  the  folutiun  is  to  be  confi* 
1 1  dcrcJ  % 
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dcred;  if  ycllowifli,  it  probably  contains   ii 
and  no  ochcr,  or  but  little  of  any  other  mctall 
fubftance ;    if   browniih,   probably    nianganc/ij 
if  greenifti,  poffibly  nickel,  or  copper;  if  bluif 
copper. 

92.  To  diflinguifb  whether  the  grcenifh  colour 
proceeds  from  nickel,  or  cojiper,  fupcrfaturale  a 
portion  of  the  folution  wiih  caulUc  volatile  al- 
kali \  if  a  blue  colour  does  not  aiil'e,  the  colour 
inuft  be  from  iron ;  but  if  the  colour  chaD| 
blue,  it  mull  be  from  copper,  or  nickel ;  if  iu 
copper,  a  clean  polished  iron  will  precipitate 
copper,  but,  if  from  nickel,  it  will  be  of  no 
fc&  ;  befidcs,  the  calx  of  nickel  will  recover  its 
grcenifli  colour  as  foon  as  the  volatile  alkali  is 
exhaled,  whereas  that  of  copper  will  not. 

93.  If  the  folution  contains  no  other  metallic 
fubflance,  bm  iron,  or  iron  and  manganefc,  we 
may  precipitate  thefe  by  cauftic  volaiije  alkali  i 
the  precipitate  filtred,  wafhed,  and  heated  to 
TCdncls,  fhould  be  repeatedly  treated  with  nitrous 
acid,  evaporated  to  drynefs  until  the  calces  be- 
come thoroughly  oxygi'natcd,  and,  6nally,  the 
arglll  and  magnefiA  that  mny  exift  in  the  pred- 
pitale  aie  to  be  re-difiblved,  and  feparated  from 
the  metallic  calces  by  dilute  nitrous  acid,  and 
from  each  other,  as  flicwn  from  No.  19  to  29 
inclufivcly. 

94.  The  calces  of  iron  and  manganefe  are  next 
to  be  feparated;  to  efieft  this,  let  them  be  boiled 
in  a  concentrated  lye  of  cauP.ic  vegetable  allci 
which  will  take  up  the  manganefe,  and  noc 
iron;  or  let  them  be  well  mixed  with  eij' 
ten  times  ihctr  weight  of  pulverized  nitre  tl 
intn  a  crucible,  and  kept  in  lufton  for  one 
pour  ibc  mclied  mil'i  on  a  ftone  Oab^  leaviog 


Anaiyfix, 


483 


iron  at  bottom  ;  let  the  melted  mafs  be  pul- 
verised, and  Thrown  jbto  a  gUia  vclfcl  filled  with 
water;  it  will  exhibit  various  colours,  and,  in  a 
few  days,  fublidc  in  a  brown  mali  \  pour  off  the 
filtred  water,  and  treat  this  bro^vn  mals  with 
dilute  nitious  acirl,  adding  fiignr,  from  time  to 
time,  or,  what  is  Rill  tjcitcr,  Ivilphurcous  acid, 
the  calx  of  tn.<ng.inefe  will  foon  dilfolve,  preci- 
pitate the  folution  with  mild  foda,  and  weigh  the 
white  precipit:uc,  gcti'ly  dried,  of  which  iSo 
grains  denote  100  of  the  rogulu!  of  manganefe  ; 
the  weight  of  iron  is  to  be  determined  as  in  No. 

95.  If  the  folution  contains  other  mctaUic 
fubllaiiccj,  it  feems  bed,  after  expulfioh  of  cxccfs 
of  acid,  and  fufficient  dilution,  to  precipitate 
them  by  cryltallizcd' Pruffian  alkali,  made  aa  di- 
rcfled  in  the  fcquci,  the  quantity  employed  (hould 
be  known,  and  noted  ;  if  the  pretipicaiion  b« 
flow,  the  folution  Ihould  be  warmed,  or  cVL-n 
heated  nearly  to  boiling,  fpirit  of  wine  being  added, 
and  often  fiUred.  I  ftiall  fuppofc  the  precipi- 
tite,  now  obtained,  to  contain  the  different  me- 
tallic fubllances,  it  fliould  be  wafhcd,  and  ihe 
6i{l  walhings  added  to  the  folution,  as  thefc 
wafbings  contain  part  of  the  (oUition  ct  the  earths 
entangled  in  the  precipitate,  but  when  the  walh- 
ings  ceafc  to  be  acid,  or  when  it  is  perceived 
that,  when  mixed  with  the  juluiion  of  iron  they 
produce  a  blue,  they  (hould  ccafe,  orhcrwifc  much 
of  the  precipitate  would  be  carried  off.  When 
waflicd,  it  Ihould  be  ihorougnly  dried,  heated 
to  redncfs,  and  weighed. 

96.  In  this  llalc  the  calces  fuppofed  to  contain 
nickel,  cobalt,  and  copper,  ar=  10  be  treated 
with  caullic  vulatilc  alkali,  which  will  turn  blue, 

1  i  2  with 
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with  the  calcM  of  copper,  or  nickel,  and  gra- 
dualtyextrafl  them;  id  be  certain  that  the  whole 
of  the  nickel  is  fcparatcO,  the  precipitate  flitfuld 
be  >gain  diflblvcd  in  the  nitrous  acid,  the  lolu- 
lion  cvii>oratcd  to  drvncfs,  weighed,  and  repea- 
(CdW  itrated  with  cauftic  volatile  alkali,  as  long 
■k  k  affumcs  a  blue  colour. 

Qj.  To  fcparate  tSe  calces  of  copper  and 
Bicbcl,  the  volatile  alkaline  foluiion  ihould  be 
duly  fcparatcd  wtih  any  acid. 

qS.  11  there  be  any  cobiilt  in  the  folution,  it 
would  be  precipitated  during  the  faturation. 

90.  The  neutralized  loltiiiun  fbould  be  tbeo 
divided  into  two  cqunl  portions ;  into  one  trf 
whicii  clean  poiiHied  iron  ]^!arcs  fiiould  be  ini- 
merfed ;  on  thefe  the  copper  contained  in  that 
portion  of  thp  folurion  will  be  depofitcd  ;  this 
Ihould  be  fcrapcd  off,  and  the  operation  conti- 
nued as  long  as  any  copper  remains;  as  thefc 
depofics,  however,  are  contaminated  with  iron, 
they  Ihoulii  be  rc-diffolved  in  nirrous  acid,  the 
folution  evitporated  to  drynefs,  and  again  treated 
with  cauftic  volaiile  alkali,  which  will  take  up 
the  calces  of  copper  lingly  ;  the  alkaline  folution 
evaporated  to  drynels,  and  the  rcfiduutn  heated 
to  rcdnefs  for  half  an  hour,  isihe  true  weight  of 
the  calx  of  cop[)er, 

IOC.  1  he  fccond  portion  of  the  neutralized 
folution  fhould  th^^  be  evaporated  to- drynefs, 
healed  in  the  fame  manner,  and' weighed:  from 
this  weight  fubtrnft  that  of  ihe  calx  of  copper 
found  in  the  iall  procefs,  the  remainder  gives  the  . 
weight  of  the  calx  of  nickel  contained  in  the  fc- 
cond portion,  which  doubled  gives  that  of  the 
nickel  in  both  i,oriion5,  as  the  weight  of  the 
\    copper 
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copper  doubled  gives  the  whole  of  that  of  cop- 
per. 

loi.  The  relidue  of  the  calces  left  by  the 
cau(1ic  volatile  alkali,  No.  96,  containint^  either 
iron,  or  iron  and  manganefc,  is  to  be  treated  as 
in  No.  94 ;  but,  froni  the  weight  of  the  iron, 
we  muft  fubtract  that  of  the  calces  contained  in 
the  Pruffiati  alkali  employed,  of  which  we  fliail 
prefently  treat. 

102.  We  now  return  to  the  folution,  No.  93, 
which  we  fuppofc  cleared  from  all  metallic  fuo- 
ftanccs,  but  pcjjibl'^  conta lining  all  the  earths 
(though,  if  the  metallic  lubftanccs  were  precipita- 
ted by  caudic  vol.uile  alkali,  the  argiil  and  jargo- 
nia  would  alii)  be  ft-paratcd).  Not  that  all  thefc 
earths  have  ever  been  found  together  in  any 
ftone,  but  as  three  or  four  of  them  indirerinii- 
Datcly  taken  often  have,  it  is  nccelTHry  to  give  a 
general  method  of  dilcriminating  and  fevering 
them  ;  ic  were  bcfi,  however,  to  inllituie  fniiill 
effays  of  each,  to  find  which  of  them  Oiould  be 
eiccluded  troni  aticntiun-  Thus,  il  vitriolic  acid, 
inftilled  into  a  portion  of  the  folution,  docs  nor, 
after  10  or  15  minutrs,  caule  a  precipitate,  \vc 
may  bcairured  th.ic  in^ither  barytes  nor  Itroiithian 
exift  in  it ;  and  if,  even  after  evaporation  of  the 
cflayed  portion,  no  prec:pitiite  appears,  colx  alfo 
may  be  excluded.  So,  if  cauftic  volatile  alkali 
cjufes  no  precipitate,  argill  and  magnelia  may 
be  excluded  from  the  folution  ;  if  ic  does  caule 
a  precipitate,  let  this  precipitate  be  rc-diJ)blvfd, 
and  again  precipitated  by  miid  volatile  dlkali, 
and  dry  it  ivcii ;  if  then  it  calily  diirdvci  in  nu- 
rine  acid,  it  is  magnelia,  and  argill  may  be  <;x- 
cluded;  but  if  not  it  is  argill,  and  niagncfia 
1  i  3  may 
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may  be  excluded  *.    But  if  all  thefe  be  foundi 
as  they  ofan  are,  operate  as  follows  : 

103.  Diluic  the  folution  pretty  largely,  and 
precipitate  the  ban  tes,  ftronthian,  and  calx,  by 
adding  vitiiolic  acid  as  loHg  as  any  precipitation 
appears;  filcre  thii  off,  vvalh  it ;  it  will  p'o'>nbly 
contain  only  vitriolaced  bvirytes  and  liron^biJc. 

104.  Evaporate  the  folution  dxW  farthrr.  and 
add  a  few  drops  of  vitriolir  jcid  ;  if  a  j>recipi- 
taie  then  appears,  it  is  vuriubred  calx  ;  add  the 
viitiolic  acid  until  this  alfo  ceaf-s  ;  filtre-,  and 
wafli  the  matter  on  the  6!tre  with  dilute  fpirit  of 
wine;  fvaporjte  fliil  farthtr,  more  felenite  will 
appear,  which  i^  to  be  filtied  off,  walhcd,  and 
dried,  as  the  former  produft,  and  at  laft  heated 
and  treated  as  in  No.  10, 

105.  The  waflied  mafs,  103,  (hould  then  be 
effayed  for  felenitc,  by  pouring  on  it  500  timrt 
its  weight  of  water,  heated  to  iKO}  if  this  af- 
fords no  p:ccipilaie  with  ftronthian  limc-waier, 
vvc  may  be  afTutcd  it  contains  no  felenitc  i  if  it 
does,  the  felcritc  Ihnuld  be  waflied  off- 

I c6 .  The  vitriolared  niafs,  1 03 ,  containing 
nothing  but  vitriolatcd  barytcs  or  flronihian,  of 
both,  Thould  then  be  treaicd  as  fliewn  froin  No. 
37  to  59  inclufively. 

107.  The  foluiion,  No.  103,  can  now  contnn 
nothing  clfe  but,  magncfia  and  argilt ;  thefe  are, 
therefore,  to  be  precipitated  hy  mild  volatile  at' 
kali,  and  feparated,  as  fhcwn  from  No.  2  i  to  30. 

*  Set  aO<le  fnme  proportionate  part  of  the  folution,  tf 
fine  eighth,  orotic  tenlh,  for  fiich  dbyt  to  be  aflenrm^ 
iiruuglit  into  dK  general  account. 

S  VUI, 


Analjfis, 


§  VIII. 


Of  the  Fruffian  Alkali. 


I 


The  Pruflian  alkali  is  an  agent  of  great  im- 
portance, as  it  is  an  infallible  left,  not  only  of 
mecallic  fubl^ances  in  general,  held  in  (blution  by 
any  vinmctalUc  acid  (platina  excepted),  but  even 
of  the  fpecies  and  weight  ai  that  metal,  if  lingle, 
and  the  alkali  properly  conditioned. 

To  anfwer  theft  purpoles,  it  mull  be  carefully 
prepared  and  properly  applied  -,  otherwife  it  will 
not  only  precipitate  metals  without  their  charac- 
terillic  colours,  or  any  defignation  of  theic 
weight,  but  alio  earthy  fubftances,  and  particu- 
larly the  barytic  and  the  nrgillaccous. 

To  apprehend  the  reafons  which  determine  the 
preference  of  one  among  the  many  preparations 
that  have  been  hitherto  devifed,  it  is  necetlary  to 
ftatc  a  few  citcuniftances  relative  to  its  general 
nature  and  mode  of  adtinn,  which  have  not  yec 
been  fufficicntly  developed. 

Pruffian,  or  I'ruflGatcd  alkali,  formerly  called 
the  phlogilticated  alkali,  is  an  alkali  united  to 
a  particular  tinging  fubftance  by  the  intermedia- 
tion of  iron,  calcined  indeed,  but  only  to  that 
degree  that  does  not  prevent  it  ftoni  AiLl  being 
magnetic. 
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This  tinging  matter  is  itfelf  an  acid  of  the  to- 
latile  kind,  and  of  a  vbry  peculiar  nature  ;  for, 
though  it  fccms  to  have  a  greater  affinity  to  alkalis 
and  earths  than  to  any  metal^  yet  it  unites  to 
them  much  more  difficultly  when  in  its  free 
ftate,  and  adheres  to  them  more  feebly  than  the 
metallic  fubftances,  which  I  fufpeft  arifes  from 
its  being  more  condenfed  in  the  latter  than  the 
former*  W  hen  united  to  alkalis  it  is  feparable 
tu>:u  ihcm  by  the  mere  adtion  pf  folar  light,  and 
ttho  by  a  hcai  not  exceeding  i  io%  or  even  a  lower, 
in  A  longer  time. 

McratUc  fubftances  united  to  this  acid  are 
called  Prufliated  Metals. 

All<alis  and  earths  extracfl  this  add  imperfeflly 
from  Prulliaicd  metals;  but,  when  once  united 
to  this  acid,  ihcy  have  a  ftrong  affinity  to  the 
nu'ials  wluiKC  ihcy  received  it,  and  thus  form 
x\\\Av  lahs,  or  rather  Talinc  compounds,  called 
rujiruucd  alkalis,  or  Pruffiatcd  calx,  &c.  Fruf- 
iiated  alkalis,  to  whofc  conlideration  I  now  con- 
fine luylelt,  are  capable  of  cryftallization  (except 
the  voL.tilO,  aiul  (blublc  in  three  or  four  times 
I  lull  \\t  ii\lu  o\  water,  in  the  temperature  of  the 
aiiroij^lu  iv'  ;  moreover,  if  not  overloaded  with 
iiiMi.  il\e  iiKial  10  which  they  are  commonly 
iiniivil,  ilirv  :ire  not  readily  decoiDpofcd  by  acids 
wilioui  ilu' aliltlaiKe  ot  heat,  or  digeltion  in  large 
qu.nmru.s  v)i  liic  Ilronger  acids. 

(>h  ilu*  other  hand,  iron  (or  rather  its  calces) 
I  'Miiv,  w  i  h  ihc  rruilian  acid,  compounds  of  two 
diihiviu  kiiuls;  the  one  fully  faturated,  the  other 

^  ;Uv>  1)1  iron,  thus  circumftanced,  prefent 
*l'i.vuni  eoK.iirs ;  the  fully  faturaied,  a  deep 
^''^'•^.  aiul  inicrmcdiate  gradations  of  faturation, 

with 
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with  correfpanding  fliades  of  blue;  the  unfaiu- 
rated  are  yellow;  when  both  are  mixed  they  af- 
ford a  green. 

The  unfaturatcd  calces  have  a  ftrong  affinity  to 
the  quintity  of  Proffia:i  acid  requifitc  to  faturate 
them  ;  they  arc  alfo  loluble  in  common  acids ; 
bur,  if  the  common  acids  are  not  in  fufficient 
quantity  to  diflblve  the  whole  of  them,  the  Pruf- 
fian  acid  expelted  from  the  diflblved  part  unites 
to  the  undiflblvCd  [)art,  and  converts  this  bv  fa- 
lurating  it  into  a  blue  calx  ;  the  blue  calx  is  I'cry 
difficultly  decompol'ed  by  any  acid,  even  the 
fttongert,  in  the  temperature  of  the  atmofpherc. 

Alkalis  and  earths  unite  with  borh  forts  of 
calces,  but  molt  ftrongly  with  the  blue,  yet 
they  can  unite  with  either;  they  mud  themfeives 
be  impregnated  with  a  portion  of  the  Priiflian 
acid,  of  which  ihcy  ftrJp  them,  as  already  faid. 

Hence  when  an  alkali  or  earth  is  digefted  witti 

a  blue  calx,   it  firft  lliips  a  part  of  its  faturating 

proportion  ol  the  tinging  acid,  and  thus  converts 

that   part  into  the  yellow  calx,  it  then  takes  up 

not  only  a  portion  of  blue  calx,  but  a  ftill  larger 

of  the  ycllo.v  calx.      Noiv,  to  expel  from  the 

alkali    this   yellow   part,    which    adheres    more 

weakly  to  it  than  the  blue,  is,  or  ought  to  be, 

the  objeft  of  all  purifications  of  this  telt.   Jf  to  an 

alkali,  which  contains  a  large  proportion  of  this 

yellow  calx,  an  acid  be  added,  the  precipitate 

will  ncverthclefs  be   blue,   becaufe  that  part  of 

L  the  tinging  matter  that  was  more  imniediaiely 

[  united    to  the  alkali  quits  it,  and,  joining   the 

^  yellow  calx,  renders  it  blue. 

I  now  proceed  to  examine  the  preparations  of 
this  telf ,  that  have  been  moll  frequently  ulcd  ia 
mineral  analyfes. 

The 
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The  firft,  and  original  compound  of  thu 
is  that  which  i!  called  ttic  blood  lye,  being 
formed  bv  ihe  calcination  of  dried  lilood,  with 
fixed  ulkjiis.  In  this  compound  the  linging 
matter,  accompanied  with  a  fmall  proportion  « 
the  calx  of  iron,  is  combined  with  the  6xcd  sN 
kali;  but  the  high  degree  of  heat  in  which  the 
union  takes  place,  and  the  rniall  proportion  of 
iron  prevents  the  alkali  from  being  perfcftly  Sa- 
turated, or,  at  lead  from  being  fo,  6rnily  *xiA 
durably  ;  befidei,  in  the  alkali  ul'ually  employed, 
there  is  a  contamination  of  vitriolatcd  tartar,  or 
vitriolatcd  foda,  fome  coal  from  the  blood,  with 
volatile  alkali,  and  lulphiir  rclulting  from  the 
mixture  of  the  coat  and  the  vitriulatcd  falts* 
during  ignition. 

Thi*;    iherctore,  is  an  improper  tcft  ;  its 
faiurated  or   feebly    faturated   part    dccompolc 
folutions  of  earths,  |iarticuliujy  when  they  con- 
tain an  excefs  of  acid,  as  thofc  of  alum  and  ba- 
rytes  a!'.vaysdo ;  the  viiriolaied  falts  alfo  preci- 
pitate barytic,  ftionthian,  and  calcareous  earths^' 
thefe  Utter  invifibly,  if  the  loluiion  be  dilm  "" 
This  lye,  poured  on  a  foluiion  ot  iion,  prodi 
3  grecnilh  precipitate;  but  an  acid,   poured 
the  precipitate,  turns  it  blue,  by  dilTolving 
yellow  calx,  produced  cither  by  the  adion 
the  iinfaturated  part  of  the  alkali,  or  owing 
colour  to  impcrfcA  (aturalion  wiih  the  tinging 
matter. 

i^encc  the  common  Berlin  blue  of  the  {hops 
produced  by  the  mixed  folutions  of  vitriol 
iron  and  of  the  alum  by  the  blood  lye;  for  tl 
acid  of  the  alum  nrmniiizcs  the  unfatunted  ^ 
of  the  blood  lye,  aad  alfo  that  which  might 
5  f(  ' 
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feebly  impregnated  with  the  tinging  matter,  and 
hence  the  precipitate  is  blue. 

It  is  plain,  therefore,  that  the  Berlin  blue,  fo 
I  call  the  Pruffian  blue  of  the  {hops,  is  not  pure 
PniiEated  iron,  but  a  mixture  of  this  with  em- 
bryon  alum  ;  that  is,  with  alum  which  is  barely 
ftripj>cd  of  its  excefs  of  acid,  together  with  coal, 
fulphur,  and  oiher  inipuritics  of  the  blood  lye. 

Macquer  firft  difcovered  that  Prufliated  iron, 
or  Berlin  blue,  might  be  ftrippcd  of  the  tinging 
matter  by  digeftion  with  alkalis  ;  and  that  thefe, 
when  faturatcd,  do  not  decompofe  faturaie  folu- 
tions  of  any  earth,  though,  by  means  of  a  dou- 
ble affinity,  they  decompolir  and  precipitate  me. 
tallic  folution;  an  alkaline  iyc,  thus  faturated  with 
the  PruHian  acid,  or  PruHiatcd  iron,  u  called 
Macquer's  Lye  or  Tefl. 

It  is  to  be  rsmarked,  however,  that  though  an 
alkali  may  thus  be  neutralized,  it  will  not  long 
continue  neutrjl,  becaul'e  it  takes  up  much  of 
the  yellow  calx  (which  originates  from  the  heat 
rcceffarily  employed  to  impregnate  the  whole  of 
the  alkali)  ;  and  thiscalx,  adhering  Ughily,  fnon 
falls  in  the  form  of  a  blue  calx,  particularly  if 
expol'cd  to  the  air,  from  which  tlie  alkali  may 
derive  the  aerial  acid  j  fo  alfo  mineral  acids,  or 
even  weaker  acids,  dccompofc  it,  if  not  immedi- 
ately, at  lead  after  a  feiv  hours,  an  cffec)  which 
h;is  often  been  falfely  afcribed  to  the  iron  con- 
•  lained  in  thofe  acids  ;  hence  earthy  lolutions  that 
contain  an  excefs  of  acid,  as  thofe  of  alum  and 
baryics,  are  foon  precipitated  by  it ;  yet  if  thcfc 
folucions  contain  2  large  cxccfs  of  acid  they  may 
cfcapc  precipitation,  as,  after  faturating  the 
weakly  combined  part  of  the  alkali,  enough  of 
the  csccfs  may  (till  rcniuia  to  keep  the  earths  in 
folutiont 
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folution,  but  they  will  afluoic  a  blue  colour, 
(Venn  ihc  prccipitar'i'Jn  of  the  yellow  cali,  as  al- 
rendy  cxphiiictl.  This  lye  alio  takes  up  the 
fiilpbur,  coal,  aiiJ,  by  ihe  wafhings,  part  of  the 
tarur  vitriolitc  and  earth  of  aiuni  contained  ia 
Ihe  Berlin  blue,  for  which  reafon  it  will  always 
precipitate  barj'tic  or  fttotithjan  folutions  villbly, 
tRtl  iDOl'c  of  caly,  ihoiigh  jwrhaps  Invifibly,  bf 
tTAlbn  of  the  greater  folubility  of  fcleDite,  and 
kmcv  it  is  i  bad  tcil  for  inetals. 

tiauift^  endeatouted  to  remedy  tbefe  defers, 
bv  wUIii'g  dirttllcd  vinegar  until  the  lye  ceal'cd 
ttt  depotit  a  blue  calx ;  but,  as  the  a^ion  of 
thn  «'««k  acid  mul^  be  exened  fome  hours, 
»nvl  tkxndavs,  before  it  can  prfcipilate   various 

fLiadattons  even  of  the  yellow  calx,  it  is  impof- 
ible  to  determine  its  quantity  with  precifion  ;  if 
too  tittle  be  added,  the  lye  ftlll  continues  defec- 
tive ;  and  if  too  much,  this,  after  many  days, 
or  perhaps  weeks,  will  loofen  the  union  of  the  ' 
blue  calx,  by  expelling  from  the  alkali  that  por- 
tion of  the  tinging  matter  neceffary  to  keep  it  in 
the  Hate  of  a  blue,  and  leaving  it  for  a  while 
only  that  which  retains  a  yellow  calx  united  lo 
the  alkali,  and  thus  leaves  it  in  a  Ihort  time  as 
imperfcft  as  at  firft  ;  bcfides,  the  vitriolic  con- 
taminations ftill  remain. 

Mr.  Bergman's  lye  is  th^  fame  as  that  of  Mac- 
quer ;  the  proportions  only  being  more  accurately 
defined,  for  the  purpofe  of  fubl'equent  correction.* 
His  alkali  is  formed  by  the  detonation  of  equal 
parts  nitre  and  cream  of  tartar,  and,  confe- 
quently,  nearly  cauftic.  This  he  diflblves  in 
about  a  pint  of  water,  and  digells  with  four 
times  its  weight  of  Berlin  blue,  gradually  added 
until  it  ceafes  to  be  difcoloured,  fupplying  it 
with 
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with  water,  in  proEortlon  to  the  quantity  evapo- 
rated ;  and,  laftly,  boiling  the  whole  for  half  an 
hour.  Thij  lye  it  is  evident  takes  up  tbc  fame 
impurities  as  the  former,  and  is  equally  defec- 
tive. 

Others  have  prepared  this  teft  by  faturating 
lime  with  the  Pruffian  acid  ;  bur,  as  it  is  decam- 
pofed  by  the  mere  adion  of  ihe  vitriolic  acid, 
it  is  frequently  fallaciaus^  not  to  infifl  on  other 
defers . 

Others  prepare  it  by  faturating  volatile  alkali 
with  the  tinging  matter ;  this,  if  it  could  keep 
always  homogfneous,  would  anfwcr  remarkably 
well.  I  omit  various  other  methods  of  purifica- 
tton  that  have  been  devifed,  as  they  have  not 
been  employed  in  mineral  analyfis.  I  (hall  only 
remark,  that  aluioft  all  of  thc:n  leave  fo  much 
Pruffijtcd  iron  co^lbined  with  the  Prufli;ited  al- 
kali as  tot:iUy  to  dilguiie  the  colours  of  the  me. 
tals  precipitated  by  tliem.  In  general,  any  pre- 
paration of  this  tert  that  contains,  when  in  a  dry 
form,  more  than  30  per  ct.  of  Pruffiated  iron, 
will  difguifc  the  colour  of  mdit  other  metals  pre- 
cipitated by  it,  even  a  fmallcr  quantity  will  pro- 
duce this  effl-d  if  it  contains  the  yellow  calx. 
Now,  by  Weftrumb's  experiments,  Macqucr's 
Prufliated  alkali  cryftailizt\l  affords  40  per  ct.  of 
FrulBated  iron,  and  atter  liaumi's  puriBcation 
33;  Bergman's  puiitieJ  by  fpiric  of  fait  2S  ; 
Fourcroy's  3 1  ;  ticopoli's  27;  Giovanctti's  24; 
Brugnatclli's  24;  Struvius's  22 -,  Klaproth's  22. 
1  fay  affords,  for,  in  fafi,  the  iron  they  cont.?in 
is  not  fully  rruflialcd  until  it  and  the  tinging 
matter  arc  expelled  from  the  alkalis  by  the  fu- 
perveniiig  acid. 

2  The 


494  Third  Appendix. 

Tfce  fame  able  and  induftrious  cKe^m 
AewBiliBl  I'ruffiated  iron,  well  waftjed  and  dried, 
caBttiosvety  nearly  half  its  weight  ofihe  tinging 
iBBttn-t  and  it  will  prclently  be  fecn  that  loo 
|iHn  TCgciabIc  alkali  take  up  46  of  the  tinging 


Of  Klaproth's  Teft  and  its  Appltcatioo.  ^H 

I.  Prepare  a  pure  vegetable  atkati,  by  grsdn- 
illy  projedting  a  mixture  of  equal  parts  purified, 
nitre  and  cryrtals  of  tartar  into  a  large  crucible 
heated  to  whitcncfs ;  when  the  whole  is  injcftcd, 
let  it  be  heated  to  whilcnefs  for  half  an  hour,  to 

-  burn  off  the  coal. 

Detach  the   alkali  thus  obtained  from    the 

I  crucible,  reduce    it  to   powder,  fpread    it   on   a 

Muufflc,  and  expofe  it  to  a  white  heat  for  half  an 

Tiour. 

3.  DifTolve  the  calcined  fait  in  fix    rimes  iu 
ht  of  water,  and  filtrc  the  folution    white 

wartn. 

4.  Pour  this  folution  into  a  glafs  cucurbit  or 
receiver,  heated  to  1 70  or  1 80%  in  a  fand  fur- 
nace, and  then  gradually  add  the  beft  Prufljaa 
blue  in  powder,  inje<Sing  new  portions  according 
as  the  former  becomes  grey,  and  fupplying  water 
as  fad  as  it  eyaporates ;  continue  until  the  added 
portions  are  no  longer  difcoloured,  then  incrcafc 
the  heat  to  2 1 2",  for  half  an  hour. 

5. Filtrc thclye, thusobtained,and fatiiraie  im 
vitriolic  acid,  moderately  diluted ;  a  precipie 
will  appear  when  this  ceafcs ;  filtre  off  the  wh 
and  waih  the  precipitate. 


6.  Fa- 
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6.  Evaporate  the  filticd  liquor  Co  about  one 
quarter,  and  let  it  tocryftallize;  after  a  few  days, 
yellowiih,  cubic,  or  quadrangular  cryflals  will  be 
found  mixed  wi[h  fume  tartar  vitrtolatc,  and  calx 
of  iron-,  pick  out  the  yellowiih  cryllals,  lay  them 
on  blotling  paper,  and  rediflblve  them  in  four 
time3  their  weight  of  cold  water,  to  exclude  the 
tartar  viiriolate, 

7.  Eflay  a  few  drops  of  this  folution  with  ba- 
rytic  lime-water,  and  add  fome  to  the  remainder; 
if  neceffary,  filtre  off  the  folutiun,  and  fet  it  to 
cryftailize  for  a  few  days  ;  rhu*  the  barytic  lime, 
if  any  fliould  remain,  will  be  precipitated;  if  the 
cryftals,  now  obtained,  are  of  a  pale  yellow  co- 
lour^  and  difcover  no  bluifli  ftripes  when  (jirin- 
kled  over  with  marine  acid,  they  are  Gc  for  ufe; 
but,  if  they  ftill  difcover  bluifli  or  green  flreaks, 
the  foluiions  and  cryftallizations  mull  be  re- 
peated, 

8.  Thefc  cryftals  muft  be  kept  in  a  wel!- 
ftopped  bottle;  and  I  think  it  right  to  fill  it  with 
fpirit  of  wine,  to  prcferve  them  from  the  air,  as 
they  are  infolisblc  in  fpirits. 

9,  Before  they  are  ufcd,  the  quantity  of  iron 
they  retain  (and  which  I  therefore  call  their  re- 
ieni)  (hould  bcafcertaincd,  by  bearing  100 grains 
to  lednefs  for  half  an  hour  in  an  ej>en  crucible, 
the  IVuflian  acid  will  be  Confuuied,  and  the  iron 
will  remain  in   the  (late  of  a  reddifh  brown  m^g- 

I  netic  calx,  which  IhoukI  be  weighed,  and  noted  ; 
I  if  the  calx  be  black,  it  will  weigh  ccmliderably 
I  more  than  it  Ihould,  and  mull  be  calcined  anew; 
*  the  red  calx  is  half  the  weight  of  the  Pruffian 
blue,  affor.'led  by  the  Pruflian  alkali;  its  weig-.t 
n\uil  be  lubtradVcd  from  that  of  metallic  precipi- 
tj0i^ui^>^  by  this  tell,  llcncc  the  weight  of 
ibc 
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the  cryflals,  in'  a  given  quantity  of  the  fbluti 
Ihould  be  noted,  that  the  quaAtity  employed 
lirccipicacion  may  beknowu. 

Remarh  en  the  Analjfis  already  madr. 

It  has  been  to  many  m<itter  of  much  Turpria 
that  the  ijnic  flone,  analyzed  by  difl'trcnt  ccnincd 
arrifts,  has  been  found  to  contain  either  differed 
ingredients,  or.  at  Icaft,  difiercui  proponiom  % 
the  fame  ingredients;  of  fuch  differing  rcfu]^ 
various  examples  have  hcen  fee n  in  thcTorcgoiii 
chapters ;  fcveral  hcve  been  led  to  fufpc(S,  ihi 
chemical  analyfcs  have  hitherto  been  cither  VC| 
imj)crftd-,  or  totally  ufelcfs. 

ihc  opinion,  however,  of  the  inutility  of  4 
vcloping  the  princi|iks  of  which  any  compou 
confifts,  is  too  abfurd  to  defcrvc  attention  ;  ' 
can  (k-ny  the  properties  of  a  com)>oiind  arc  citi: 
the  reluks  of  thofc  of  the  ingredient*  of  wblcb] 
confifls.    iTiodified    by    the    proportion  of 
ingredients,    or  iicw  ones  rcfulting   from, 
grounded  on,  [^articular  proportions  of  ihofe  % 
gredimts,  neither  of  which  circtiml^nces  ( 
determined    otherwifc  than  by  analytic  iave^ 
gat  ion  ?  L 

Ihc   impcrfcdion  of  many  of  the  nnslyfl 
hitherto  m<idc  mull  indeed  be  allowed,  [hok|| 
the   itidanccs   are  not  fo  frequent  as  have 
inidginai;  fcvi-ril  Clones  that  have  been  da 
by  the  lame  luiiic  arc  in  rcjlity  oilTircnt,  : 
have  been  found  to  be  fo,  even  I 
confidcrition  oi  rhcir  exicrn.il  cl... 
fiance,  ihc  d.ffcreiu  loits  of  felfp:i,r, 
Iit«,  Sic.  n</ wondct*.  ihcrcfcc    dut  t^ 
lyfca  Jbould  ptcfeoc  diffcicat  rciulu. 
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The  rtal  imperfeflions  of  many  atialyfcs  have 
arifen  from  various  caofes;  as,  firft,  our  igno- 
rance of  feme  of  the  fimplc  earths,  thus  (Ironihinn 
has  hitherto  been  confotmilcd  with  barytes,  or 
perhaps  with  calx,  jiirgonia  with  argill,  and 
adamantine  wiili  (ilex;  fytincia  has  as  yet  been 
fcarcelv  noticed;  this  fource  of  error,  inevitable 
in  an  srt  fprung  ii[)  within  ihefe  twenty  years, 
will  ncccflarily  daily  diminiih  j  analylls  will  be- 
come more  circumfpcft  in  determining  ihe  nature 
of  any  fubftance,  before  two  or  three  of  its  moft 
cllential  properties  will  have  been  afccrtatncd. 

Secondly,  Many  deceptions  have  arifen  from 
the  crofion  of  mortars,  dunnj;  trituration,  many 
from    the    mixture   of  the  earths    of  crucibles  _ 
during  calcination. 

Thirdly,  The  difference  of  the  pi-oportlon  of 
ingredients  in  many  fobflanccs  is  often  more  ap- 
parent than  real,  arifing  intirely  from  the  various 
degrees  of  deficc^tion  that  have  been  employed 
by  different  analyfts,  and  fometimes  by  the  fame  ; 
this  point  is  io  iTuporianr,  that  I  fhall  examine 
it  more  parficul.itly,  hoping  that  fome  of  our  moH 
eminent  artifls  may  determine  fome  prccifc  de- 
gree, and  the  term  of  irs  dur,ition  that  Ihould  in 
future  be  always  obTerved. 

Mr.  Bergman,  in  his  cflay  on  the  analyfts  of 

mineral  waters  treating  of  the  weight*  of  earths, 

mentions  no    precife    limit    or  degree   of    hrat 

.hich    they    Ihonid     be    cxpofed  j    in    his 

trcatife  on    metallic  prrcipitatcs,  he  requires  in- 

thefe  to  be  dried,  firrt  in  a  gentle,  and  at 

klaft  in  the  hest  of  boiling  water  for  five  minutesj 

libut  eftimating' the  weight  of  diilcrent.  fih^,  in 

effay  on    mineral   waters,  he  tukes  ihcin  in 
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their  crj'ftallized  form,  and  confcquenily  dll 

in  ii  low  hc3t. 

Siliceoui  etiTih  he  defircs  ihould  be  bartly 
dried*,  1 1'lippofe  in  the  cemperaiure  of  ihe  st- 
niof[ihcre 

With  rerpe6:  to  crf/w,  or^Wt  and  megnefia,  in 
his  tre.iufc  on  mineral  watere,  he  fubmits  to  the 
operjior  whether  i^c  mafs  that  contains  them 
fhould  be  calcined  or  not -f-,  and  ihcn  weighed; 
he  feparates  ihe  magnefia  and  talx  fioni  ths 
containing  mal's  by  diftilled  vinegar;  to  obtain 
their  joint  weight,  be  requires  the  ma&  from 
which  thev  v.  c;e  extrafled  to  be  walhcd,  dried, 
and  weighed,  and  their  weight  difcovered  hj  the 
t  lofs  ot  weight  of  the  dried  refiduum.  Here  tl  i» 
plain  the  reftduum  mull  again  be  calcined  to 
difcovcr  the  weight  it  had  loll,  as  in  a  lower  heic 
thismulV  vary  confiderabiy;  but  how  the  weigbti 
of  the  calx  and  magnefia,  feparately,  are  to  be 
determined,  he  does  not  clearly  indicate.  Nor 
in  his  cITay  on  gems  is  he  more  explicit,  defining 
the  weight  of  the  calx  and  magnefia  only  by  tht 
quantities  of  gypfum  or  Epfom  they  may  yield, 
that  of  Epiom  muft  vary  confiderabiy  in  a  high 
heat.  In  his  analyfis  of  lythomarga  he  directs  the 
argill  to  be  barely  dried\. 

Hence  we  fee  he  follows  no  certain  rule  in  efti- 
mating  the  quantities  of  argill,  magnefia,  aod 
calx  1  thcfe  Ia1l  he  wifhes  rather  to  determine  by 
the  qiiantiiv  of  faline  matter  they  yield  when 
converted  into  l.dcs  and  cryilallized  §,  the 
quantity  of  earth  in.  thefe  cryltals  being  alitadf 
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determined ;  but  it  is  well  knoivn  thst  cryftal- 
llzation  fcarccly  ever  atfoals  tlic  whole  of  t'le  fub- 
Ilances  contained  in  the  Iblucion  ;  with  rcgarJ  to 
Eplbm,  in  particular,  its  weight  varies  with  the 
tcinperatute  of  the  water  in  which  \t  was  cr\'f- 
tallizcd,  and  the  heat  and  moiflure  of  the  air 
in  which  thcfe  cryftals  are  dried  j  this  method  l3 
therefore  very  infccure. 

Moreover,  Mr.  Wellrumb  found  that  69,75 
grains  of  filiceous  earth,  precipitated  from  i-qiier 
Jiltoim  (filiciccd  alkali}  well  wafhed  and  dried; 
weighed  no  more  after  expofure  10  a  red  heat 
than  61, 5»  and  confcqucntfy  loit  1  f,8  per  or.  *  : 
whether  this  lofs  of  weight  proceeds  from  fomc 
inflammable  matter,  or  from  water  retained,  it 
u  equally  certain  that  deficcaiion  in  the  heat  of 
the  atmofphere  does  not  deccrmineihc  real  quan- 
tity of  th!3  earth;  on  another  occi'fion  he  found 
filex  weighing  at  i  iz%  25,5  grain*  to  «cigh  af- 
ter a  red  heat  only  22  "f-,  the  difference  is  about 
13,7  per  ct. 

By  this  remark  I  am  far  from  meaning  lo  de- 
traft  from  the  merit  of  this  truly  rcfpeaaljii:  |>hi- 
lofophcr,  fo  far  indeed  that  1  freely  own,  ihjt,  in 
the  few  analyfes  f  made  myfelf,  f  fell  into  the 
fame  miftakes ;  fuch  errors  are  incident  to  the  firH 
attempts  in  everv  art. 

With  refpedt  to  argill,  thediffcrence  of  weight 
arifing  from  difl'creni  degrees  of  dcficcation  is 
enormous.  Mr.  Wenzel  found  that  argili  preci- 
pitated by  mild  foda,  and  weighing  when  dried 
in  the  air  140  grains,  might  by  ignition  conti- 
nued for  two  hours  be  reduced  lo  36,  that  is,  to 

*  jd  Chy.  Ann.  1790,  p.  118. 
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Icfs  than  one  half  its  wcighr.  Knock  found  that 
argill  dried  at  66°  of  Fahrenheit  and  51  offlgaf- 
fure,  and  then  weighing  32  grains,  ioft  by  igni- 
tion continued  for  one  hour  1 2  grains,  that  is, 
37,5  per  ct.  *  Wedrumh  obferved,  dry  argill, 
wci{;htng  16,625  grains,  to  weigh  after  a  long 
continued  calcination  only  10,  it  loft  thcrefoie 
above  4?  per  ct. -f-;  but  this  had  been  prccipi- 
rated  by  caullic  volatile  alkali;  in  another  expe- 
riment, argill  that  had  been  prccipitarcd  oy 
Biild  foda,  and  confequcntiy  taken  up  fixed  air, 
weighed  when  dry  30  grains;  but,  afrer  longcoD- 
tinued  igniiioii,  he  found  it  reduced  to  10,  and 
confcqutnrly  hnd  ioft  two  thirds  of  its  weight  J. 
Here  then  a  dirtinCtiop  appears,  which  fhould  not 
be  negleiftcd  ;  in  my  own  experiments  I  generallf 
found  argill  precipirared  by  mild  volatile  alfcali, 
and  dried  in  a  heat  of  70",  to  lofe,  in  a  red  heat 
continued  for  half  an  hour,  about  36  per  ct.  and 
unacrated  argill,  about  30  per  ct.  much,  how- 
ever, depends  on  the  previous  drying  in  air  of 
different  degrees  of  moiHurej  for,  Mr.  Klaproth 
found  aerated  argill,  will  dried  in  a  beat  ex- 
ceeding that  of  the  atmofphere,  to  lofc  by  wo 
hours  calcination  only  30,1;  per  ct.  $. 

Wiegleb  for  fome  time  tollowed  the  method  of 
Kergman:  previous  fo  the  year  1786,  he  con- 
tented himfelf  with  barely  drying  bis  earths  1) 
but,  fince  that  period,   he  feems  10  have  j 

*  ad  Ohym.  Aiiri.  1 78^,  p.  14. 
+  id  Btrgb.  ^o. 

I  id  Bcrgb.  31.     Knock  denies  the  difliitOion  ;  botl 
■vidciit  he  was  (oiiieliow  dtceiwil. 

§  5  Hcrl.  Bcob.  67. 

II  II   Nev.  Eiudetk.     And  id  Chym.  Ann.  1784^  , 
■46.     ill  Chym.  Ann.  1785,  p.  25,  145,  394. 
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rally  ignited  them,  though  probably  not  long 
snoUgh  *. 

Weftrumb  has  alfo  conftantly  determined  the 
weights  of  his  earths  by  ignition,  and  in  many 
inliances  has  fccwn  the  differences  of  their  weights 
when  heated  in  the  ufual  manner,  and  after 
ignition  i  he  has  proved  that  even  ponderous  fpar 
requires  igniiion  to  dry  it  perfedly  ;  but  he  does 
not  Teem  to  have  regidated  the  time  they  Ihould 
be  expofed  to  a  red  heat. 

Dr.  Withering  dried  his  argill  in  a  low  red 
heat  for  lo  minutes;  the  other  earihs  he  fecms  to 
have  barely  dried  in  the  heat  of  the  atmofphere. 
Klaproth  conftantly  afcertains  the  weight  of  all 
his  earihs,  after  low  ignition  for  half  an  hour. 
As  in  moil  flones  the  component  earths  are  in  an 
exceeding  dry  flatc,  and,  if  not,  the  weight  of 
water  and  air  they  contain  fhould  be  afceruined 
previous  to  their  analyfis ;  it  ftiould  fcem  that 
the  deficcation  occaiioiu-d  by  ignition  is  that 
which  approaches  moft  to  their  natural  (late,  and 
confequently  ihould  always  be  obtained. 

4.  The  difEcuhics  accompanying  the  ap- 
plication of  the  I'ruQian  teil  have  occafioned  many 
errors. 

Wcigleb  conftantly  employed  the  Uood  lye-f": 
this  is  fcarce  ever  perfectly  faturated,  and,  at 
leaft  after  a  ftiort  time,  precipitates  enrths  as 
well  as  metals;  alfo,  by  reafon  of  the  vitriolic 
acid  it  contains,  calx  cannot  efcape  ir;  hence 
perhaps  he  has  detefled  none  where  otheis  have 
found  it ;  befides,  he  mukes  no  deduiftion  for  the 
iron  contained  in  this  alkali. 

•   ill  Chym  Ann.  1786,  117.     i&ilo. 
1788,  49- 
-      t  iftCrell.  Beytrage,  j^. 
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Mr.  Bergman  informs  us.  the  Berlin  blue  U 
employed  in  making  his  PrufCan  alkali  contained 
23  pcT  ct.  of  Pru(Tiated  iron  i  the  remainder  being 
argill,  or  cmhryon  alum. 

Of  this  Berlin  blue,  he  employed  in  making 
a  qunrt  of  his  lyf  9)0  grains;  and,  fince  looof 
the  blue  contain  2^,  9O0  muft  have  contaiued 
220,8  of    I'luffiated  iron. 

Hut  Pruffiatcd  iron  only  contains  half  its  weight 
of  the  tinging  matter,  then  his  PrufBatcd  iron 
contained  1 10,4  of  Pruffiatcd  acid,  and  110,4  of 
calx  of  iron. 

A  quart  of  his  lye  he  computed  to  contain 
240  grains  of  alkali,  and  1 10,4  of  PrulTian  acid, 
and  i()  dociiruftic  pounds  (that  is,  o.f)  grains  mul- 
tiplied by  16)  =  9,6  of  I'rulliaied  iron.  Or  four 
docinmilic  pounds  of  this  iron  (ihac  is,  0,6 
multiplied  by  4  =  2,4  grains)  for  every  60  grains 
alkali,  as  240  grains  alkali  make  up  400  doci- 
niaftic  pounds. 

He  then  tells  U"*,  that  a  precipitate  made  by 
this  lye,  dried,  Ilhould  fuppofe,  in  a  heat  of  zt 
for  5  minutes,  contains  one-dxih  of  its  weight 
nicti^llic  iron,  dcclufting  3,4  grains  for  c%'ery 
grain-i  of  alkali  employed  in  making  the  precl 
Irttc.  He  docs  not  tell  us  whether  this  quantity 
ihould  be  dcdu<^ed  from  the  fixth  part  thus 
found,  or  from  the  whole  precipitate  by  the  di- 
vifion  by  6 ;  or,  in  other  words,  whether  it 
lliouid  be  deducted  from  the  quotient  or  the  di- 
vidend ;  in  his  fecond  volume,  p.  435,  he  feeois 
to  require  it  fliould  be  dedufted  from  the  quo- 
tient, though,  in  rcafon,  it  fhould  rather  be  dc- 
(luf.tcd  i\o.i\  the  dividend,  as  he  iclis  us  it  is 
Mndeconipolcd  Berlin  biuej  however  ihi» 
be,  io  his  Analjfis  of  l.ythomarga,  voj,  J9f^ 
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149,  and  in  tbat  of  Pouzzoiana,  vol.  III.  p.  193, 
and  his  Treattfe  on  Gems,  he  totally  omits  chii 
deduiSion. 

Lee  us  now  fee  how,  on  Mr-  Bergman's  ftate- 
ment,  a  weight  exceeding  five  times  that  of  the 
metallic  iron  precipitated  could  accrue.  100 
grains  of  metallic  iron,  being  reduced  to  a  cal- 
cined flace,  weigh  140  nearly;  ihcie,  when  Pruf- 
futed,  ftiould  weigh  280  grains,  as  has  been 
ihewn.  Again,  240  grains  alkali  take  up  by 
Bergman's  account  110,5  "^  the  tinging  matter, 
then  304.  of  alkali  would  be  requifite  to  take  up 
1 40  of  the  ringing  matter,  the  quantity  required 
to  Pruffiate  the  1 40  grains  of  iron.  But 
every  t.o  grains  of  alkali  depofit  2,4,  there- 
fore 304  fhould  dcpofit  12,16,  then  the  weight 
of  the  precipitate  Ihould  be  280+1^,16  = 
292,16:  307  remain  to  be  accounted  for,  and 
inuft  by  hini  be  deemed  to  proceed  from  the  ar- 
gill  and  coal  taken  up  by  the  alkali,  and  fonie 
alkali  retained,  befides  water".  Mr.  Bergman 
does  not  iUifily  adhere  to  the  pofition,  that  100 
grains  iron,  feparatcd  by  ihe  FruJIian  nlk:ili, 
forms  a  precipitate  weighing  600  grains ;  for, 
vol.  II.  p.  592,  he  reduces  it  to  j^go.  Mr.  Ga- 
dolin,  in  a  matterly  defence  of  Bergman,  pub- 
lifhed  in  the  Swcdifh  Memoirs  for  17S8,  informs 
us,  that  Bergman  dried  his  precipit.itc  in  the 
temperature  ot  the  atmofpSere;  and,  according 
as  that  was  warm  or  cold,  moift  or  dry,  ihe 
weight  of  the  precipitate  varied  from  602  to 
595,  but,  when  dried  in  the  temperature  of  160 
or  I  Ho"    I-'ahrcnheii,  he  conftantly  found    it  to 


*  Bui  principally   from  the  retern,    whkh   far  exceeds 
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weigh  540  grains.  The  true  account  fccms  to 
be  this  :  304  grains  alkali  are  requifitc  to  take 
up  the  tinging  matter  of  280  grains  of  Prufliited 
iron,  the  alkali  fliould  then  weigh  304+140=: 
444  gi^^^it^s,  but  80  grains  of  the  alkali  faturatcd 
in  this  manner  take  up  20  of  calx  of  iron,  as  Mr. 
Weftrumb  has  dcmonftrated,  confequently  444 
ihould  take  up  iii,  then  the  precipitate  fhould 
weigh  292  +  111=403,  the  remainder  may  be 
anMll,  coal,  and  moifture, 

I  make  no  doubt  but  Bergman  and  Gado- 
lin  found  the  rcfults  as  they  have  ftated  them ; 
but  it  is  plain  they  make  ul'e  of  the  fame  fort  of 
Ikrlin  blue  in  Piuiliating  their  alkali  ;  another 
i'j)ccics  of  Pcrlin  bkie,  containing  niore  or  Icfs 
;ir^.il!,  clr.ii^o.-!,  or  Tii^ffiarcd  iron,  would  ccr- 
t::::il\  j-rt, .!ucc  :i  viuiiMCv;  in  ihc  re7<7^/ ;  and  hence 
it  is  tli'.r  tvciv  other  chcmin,  who  has  exaniined 
;i  Trul^  iml  alk.-li,  'iOnucd  like  that  o\  licrgniun, 
Io'JPaI  ii'.e  (jiijiuiLV  or  calx  ot  wow  it  retained 
v:ry  cill'crui.,  and  it  the /v;:;;/  be  vii:i.ib!e.  the 
weight  o!  ihe  j)recij)itate,  dried  liovv  it  r.iay  be, 
mult  alio  l-e  wniable,  and  eoniecjucntly  tni-.  ;iio^!e 
ot  o  icri-iiiiiifuj;  the  weight  01  iron  in  any  I'ofiil  is 
not  :o  be  ct;-.nclcc!  opo'i. 

T  !l,  l-^r.  \\  itht:  ir.j;  er.i-, loved  an  alkali  formed 
bv  the  .k::onation  of  nine  and  cryflals  of  tartar 
jull  as  i5e  ;  nan  (ilj),  i.ru:  !.:oileo  it  over  Berlin 
bine  un'il  it  was  iaturai.ci.  He  docs  not,  in- 
deed, teil  us  the  pro[>oriion  ot  Berlin  blue  to 
the  alkali  ;  neither  is  ir  niatt.ri::l,  as  Gadolin 
owns,  for  he  found  no  dlfierence  vvhen  the  alkali 
was  one-tourthj  one  eighth,  or  even  half -"^  ;  and, 
having  added  this  Pruffiated  alkali  to  a  folution 
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containing  iron,  he  found  the  precipitate  dried  in 
the  tcnipcratLire  of  the  aimorphere  to  weigli  66 
grains;  this  then,  nccording  to  Bergman,  ought 
to  contain  1 1  grains  of  metnDic  iron,  and,  if  we 
are  to  make  a  dedoiition  of  the  FruQim  blue 
contained  in  the  alkali,  fttll  lefs ;  yet  Dr.  Wi- 
thering  having  calcined  tlic  precipitate  in  alow 
red  hcdt  found  the  whole  to  amount  to  ^1  grains 
and  a  half,  and  after  deducing  it  and  a  half, 
which  were  rhc  reteni  of  the  PruiH.iied  alkali, 
the  quaoiirv  in  the  foflil  amounted  tu  20  grains, 
but  this  being  in  a  cilcineil  (titc  mull  be  fjither 
reduced  in  the  proportion  of  140  to  100,  and 
then  we  h.ive  \^,ii)  of  metallic  iron  indead 
of    II. 

Again,  it  being  eftabJiihed  that  Prufliated  iron 
is  in  a  calcined  rtate,  and  contains  its  o^n  weight 
of  the  tinging  acid,  and  that  240  grjin?  of  the 
alkali  take  up  the  tinging  acid  of  221  gr:iins"of 
Prufliated  iron,  and  conlequently  iio,j  ot  the 
tinging  acid,  it  follows  thai  loo  grains  of  the  al- 
kali take  up  46  of  the  tinging  acid,  and,  vice 
verfa,  46  parts  of  ihc  tinging  acid  require  for 
their  faruration  100  of  vegetable  alkali;  if  fa, 
the  20  grains  of  calx  of  iron  found  by  Dr.  Wi- 
ihcring  took  un»2o  of  tinging  mazier,  and  this, 
quantify  of  tin^ng  matter  required  4j,4l*  of  al- 
kali, confequently  its  reiiul  ought  not,  according 
to  Bergman,  to  amount  even  to  2,4  grains  of 
Prufliatrd  iron,  yet  the  DoCtor  found  it  to  amount 
10  I  J, 5  grains  of  calx,  which  when  PruQiaied 
amount  to  25  of  Prufliated  iron  ;  here  we  have 
the  weight  of  the  precipitate  clearly  accounted 
for,  40  grains  hcijig  the  part  o(  the  Prufliated 
iron  contained  in  the  foffil,  and  23  in  the  r^tcnt 
equal 
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equal  lo  6^,  the  three  remaining  grains  beiog 
gill  o<  moiilure. 

2tl,  Mr.  Wf  ftrumb  formed  a  lye  of  the   fai 
fort  as  Bergman,  by  faturating  eight  ounces 
vegetable  alkali  with  the  tinging  matter  of  tl 
BeHm  blue.     This  lye  he  evaporated  and  fou: 
to  yield   io,8i   ounces  of  Pruffiatcd  alkali*; 
fbould  certainly  vicld  much  more  (for  fince  loo 
grains  of  alkali  take  up  46  grains  of  the  tinging 
acid,    ii  ounces  =  384c  grains,  fhould    take  up 
1766  of  the  tinging  acid,  and  cnnfequcntly  weigh 
11,66  ounces),  had    it  not  been  that   much   of 
the  natural   fait  thus  formed  is  decompofed  du- 
ring the  tvapoTdtion,  as  Mr.  Weftrumb  himfelf 
has  lliewn  ;  for,  two  ounces  of  this  fait  being  rc- 
diflblved  aSbrded  one  ounce  and  a  half,  and  12 
grains  of  iron  were  dcpofitcd  ;  now  i   o  p.irts  of 
this  fait,  being  decomjinled  by  vitriolic  acid,  af- 
forded him  40  parts  of  Pruffiatcd  iron,  and  when 
dcconijK'fed  by  calcination  19,3  of  calx  of  iron. 
He  alio  tound,  that  after  a  few  minutes  the  iyc 
decompoffs  folutions  ot  alum    and  other  folu- 
tions  chat  contain  an  excefs  of  acid. 

Hence  it  fufficienily  appears,  without  adducing 
other  teftimonics,  that  this  (eft,  thus  prepared, 
is  productive  of  many  errors;  and  thai  Mr, 
Bergman's  computation  of  the  quantities  of  iron 
is  fubjedt  to  two  errors,  which  in  fome  cafes 
correCl:  each  other,  one  which  makes  the  quan- 
tity of  iron  too  fmall,  by  reckoning  ii  only  one- 
f:xth  part  of  the  precipitate,  and  another,  that 
makes  it  too  great,  by  making  too  fiiall  an  al- 
lowance for  the  reiinl  of  the  Pruffian  alkali; 
however,    fometimes  one,    and    lometinies    the- 
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other,  predominates ;  it  fhoultl  alfo  be  remem- 
bered, that  the  quantities  he  indicates  denote 
iron  in  a  metallic  Hate,  unlefs  the  contrary  be 
cxprefly  mentioned. 

The  analylis  of  Klaproth  and  Weftrumb  arc 
free  from  thefe  errors;  laftly,  in  thoie  cafes  where 
ftones  are  torrefied  with  aerated  alkalis,  it  "is  dif- 
ficult to  know  whether  the  calx  and  magnefia 
found  in  them  were  originally  aerated  or  nor, 
particularly  when  they  abound.  Bergman  is 
guided  by  the  excefs  or  defcft  of  weight. 
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P.  172. — Species  20. 
Baikalice. 

Its  colour,  olive  green, 

Cryftallized  in  quadrangular,  hexangular,  or 
odohaedral  prifms,  terminated  with  an  oblique 
pyramid ;  the  odangular  have  four  broad,  and 
four  narrow  iidcs.  From  two  to  ten  inches  long, 
and  from  half  an  inch  to  four  inches  thick,  our- 
face  fmooth,  feldom  longitudinally  flreaked. 

Luftrc  1.2.  Rather  greafy  ;  often  infome  po- 
fitions  mutably  rcfplendent.     Tranfparency,  o.i, 

Frafture,  fplintery,  paffing  into  the  conhcoidal. 
Fragments,  2.3.  Hardnefs,  8  9.  Specific  gra- 
vity, 2,200.     Gives  a  white  ftreak. 

Does  not  cffervefce  witn  acids,  except  fomc 
calcareous  particles  be  contained  in  the  rifts. 

When  heated,  it  fometimes  reddens,  and  at  lafl: 
melts  into  a  dark  green  glafs. 

By  the  analyfis  of  Mr.  Lowitz,  it  contains  0,44 
lilex,  0,30  magnefia,  0,20  calx,  0,06  calx  of 
iron,  and,  cafually,  fltior  acid. 

This  ftone  has  as  yet  been  found  only  on  the 
borders  of  the  lake  Baikal,  in  Siberia,  from 
which  it  derives  its  name  *.     Some  have  called  it 

♦  7  Cby.  Annal.  1793,  22.     5  Crcli  Beytr.  4  Stuk  407. 

a  Jhoi  /, 


(  S'o  ) 
Jhri,  others  cryflallized  hornblende  j  but  the  ab- 
fence  of  ar^ill,  and  che  quantity  of  magnelia  ic 
contains,  to  fay  nothing  of  its  external  characters, 
prove  it  to  be  a  dlftinft  fpecies  of  the  Muriatic 
Genus. 
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